Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 





i 


■ 






■ 


^^^^^^^^^^1 % 


1 


■ 


^^■llliii 

M6 A2 M ° 3 "^^ '■^3 


Entomol. ^^^^^H 


■ 


HP 



)RT 



ENTOMOLOGIST 



State Experiment 
Station 



University of Minnesota, 

To THE QOVERNOR, 
eim THE YEAR iSw. 



II .■ 

J 






Ik 



f 



i^ .•.■■■• ' 

? "V. 






i 
#■ 

"1 



I 






• I- 
■J 

I 



I 



FIFTH ANNUAL REPORT 



OP THE 



• * » 






ENTOMOLOGIST 



OF THB 



State Experiment 

Station 



OP THB 



University of Minnesota, 



To THE Governor, 



FOR THE YEAR 1899. 



BY OTTO LUGGER, 
Professor of Entomology, 

UNIVERSITY of MINNESOTA. 



ST. PAUL: 

McGill-Warnbr Company. 

1899. 



FIFTH ANNUAL REPORT 



OF THE 



•* « « 



» 1 *• 



ENTOMOLOGIST 



OP THE 



State Experiment 

Station 



OP THB 



University of Minnesota, 



To THE Governor, 



FOR THE YEAR 1899. 



BY OTTO LUGGER, 

Professor of Entomology, 

university of minnesota. 



ST. PAUL: 

McGill-Warnbr Company. 

1899. 



# 



LETTER OF TRANSMITTAL. 



State Experiment Station, 

University of Minnesota. 

December 31, 1899. 

To His Excellency, John Lind, Governor of Minnesota: 

Sir — In accordance with the law, I have the honor to 
present herewith my fifth annual report as Entomologist 
of the Experiment Station of the University of Minnesota 
for the year ending December 31, 1899. 

Very respectfully. 

Your obedient servant, 

Otto Lugger. 
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INTRODUCTION. 

The fifth annual report of the Entomologist of the State 
Experiment Station of the University of Minnesota, respect- 
fully submitted to His Excellency, Governor John Lind, con- 
tains an account of all beetles found in Minnesota which in 
their larval and adult stages are destructive to our fruit- 
bearing trees, shrubs and canes, and which frequently cause 
considerable losses to our fruit-growers. 

As orchards are now established in many parts of the 
state, and as the insects destructive to the plants are not as 
well known to our horticulturists as they are to those in the 
older settled regions of the United States, where horticul- 
ture as a business has been carried on for many years, a re- 
port describing and illustrating these insects, and giving the 
best remedies to prevent their injurious influence, is much 
needed. It was, however, impossible to describe all the 
numerous and destructive insects found in our orchards in 
one single report, and for this reason only the very import- 
ant order of beetles is described in the following pages. Since 
the equally important order of butterflies and moths has 
been treated in a similar manner in the fourth annual re- 
port, the. present one may be called a continuation of the 
same, and it is the intention to describe the rest of the in- 
sects injurious to the same plants in the next report. 

It would, perhaps, have been best to have the insects de- 
scribed in this report arranged according to their food- 
habits, but to make it also useful to students of our public 
schools, etc., the insects are arranged according to the class- 
ification of Coleoptera usually adopted, and the different 
families have been described in a few words. 

There remains for the Entomologist the pleasant duty of 



expressing his sincere thanks to all persons that have aided 
him in many ways in his work. Especial thanks are due to 
His Excellency, Governor John Lind, who always took great 
interest in the work of the Entomologist, and also to the 
different newspapers, who with unfailing courtesy published 
all articles written for the instruction of the farmers in re- 
gions infested by injurious insects. The Chicago, St. Paul, 
Minneapolis and Omaha, the St. Paul and Duluth,the North- 
em Pacific, the Minneapolis and St. Louis, the Great North- 
ern, and the Minneapolis, St. Paul & Sault Ste. Marie Rail- 
road Companies also deserve thanks for their liberality in 
furnishing free transportation over their roads whenever 
such was asked. 

The descriptions of many of the insects given are taken 
from a number of sources, but mainly from the excellent 
works of Saunders, Smith, Comstock, Forbes, and of the 
Annual Reports of the Division of Entomology. Most of the 
illustrations are old, and many were kindly loaned by Dr. 
L. 0. Howard, Chief of the Entomological Division of the 
Department of Agriculture. The Art Engraving Co., of St. 
Paul, prepared some of the illustrations for the printer, and 
deserves credit for its good work. 

Otto Lugger. 
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BEETLES 

{Coleoptera) 
INJURIOUS TO OUR FRUIT-PRODUCI XG PLANTS. 

This extensive Order of insects embraces over 80,000 differ- 
ent kinds of beetles, of which over 11,000 species are found in 
North America north of Mexico. A very large number of de- 
structive beings is placed in this order. They are not alone in- 
jurious to the foliage and fruit, but also to the very trunks and 
roots of trees. Some of them exist freely exposed in all their 
stages, while many more live hidden in infested plants, in fruit, 
in seeds, and in the soil near by. Notwithstanding the various 
forms at home in all conceivable places, they are readily recog- 
nized as beetles, and only a very few rare species may give the 
farmer trouble in placing them in the Order to which they belong. 
In a few words the following definition will describe all kinds of 
beetles : they possess a pair of horny i^nfii^- covers called elytra, 
which meet on the hack in a straight line, i. e., do not overlap, and 
beneath these horny organs are the true zi'i}igs, composed of more 
or less delicate membranes. The mouth-parts are formed for 
biting, not for sucking. The metamorphosis is complete, or, in 
other words, the different stages do not resemble each other, and 
the pupa is inactive, neither moving about nor taking food. 

Any imsect possessing the above characteristics is a beetle, and 
in Minnesota there need be no difficulty in recognizing it as 
such. The scientific term Coleoptera is derived from two Greek 
words : coleos, a sheath, and pteron, a wing. This name character- 
izes these insects very well, as the horny and sheath-like elytra or 
wing-covers protect the delicate true wings below. Sometimes 
these elytra cover the whole upper part of the abdomen as well. 
Although they occupy the position of the fore-wings, they are, 
perhaps, not true wings at all, as in all events they are not used 
for flight. The hind- wings are membranous and excellent organs 
for flight, being mostly very large, with few but strong support- 
ing veins. When not in use these wings are snugly folded be- 
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neath the horny wing-covers. To enable the beetle to fold such 
large organs beneath tiie very much smaller elytra they are not 
only folded lengthwise like a fan, but also crosswise, which is 
made possible by a sort of hinge or joint beyond their middle. The 
structure of both eh-tra and true wings can be best studied by 




dissecting some common large lieefie. Fig. i shows botli an 
elytron (m), and a true wing (n) ; Fig. 3 shows the same organs 
in a Tiger-beetle (Cicindela). 

Tliere are a number of beetles that do not fly, and, accord- 
ing to the natural law that organs not used become in time 
rudimentary, the lower or true wings have dwindled to almost 
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nothing, or have disappeared entirely. In many cases of this kind 
we find that the wing-covers do not simply meet on the back, but 
that they are actually soldered together, so that the elytra form one 
solid piece; the suture can, however, readily be detected. (Com- 
pare illustrations j8o and 181). 

The exposed parts of the body of most beetles are very hard 
and horny. This is at least the case with all such as lead p.n 
active life, and is very necessary to their very existence, not only 
as a protection, but also because the muscles enabling them to run 
or fly have to be fastened to this exterior skeleton. Less active 



Fig. 3.— Upper 
eplmeron ^' 




After Gantilbauer. 



beetles, and all others in their earlier stages, in case they are not 
forced to search for their food or when surrounded by some pro- 
tecting material, as soil, wood, or fruits, are usually softer; their 
outer covering, which is composed of chitine, a hom-like sub- 
stance, is in such cases soft, frequently very much so. Such a 
pliable skin is very important in the early stage of a beetle, as it 
enables the larva to stretch during its rapid growth, and to form 
the organs of the adult insect while changing to a pupa. 

The biting mouth-parts are well developed in all true beetles, 
and we do not find some of them enlarged at the expense of 
others, as in the case of butterflies and moths. The upper lip or 




r tbighs; t. f. t", tibiie;V. i'. v», etc., ventriil a 
1 of mrtotborai (tbc spimeron Is jn«t btWnd 



labnim is usually distinct; the uiaiuliblcs arc strong jaws which 
can bf used for gnawing and for sei-iiiie the prey ; the complicated 
inaxUhic arc also well fleveloped and are composed of several 
pieces ; the iiiaxiUary palpi are usually prominent ; the lower lip or 
labium is composed o£ several pieces, and bears prominent labial 
Palf'i. .\H these parts are shown in Figs. 2. 4, 5 and 7. 
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Kit. of labnjn.: n,d. 
p. I., labial palpus 
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lorsi; r-Tf! ventral KeginentB of forceps; 
; ft, n. f, femora; tibi. tibt. tlb». tlbfe; 
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Fig. 7.— Head and thorax of O^rtniu from the aide: „ 

elypeuB; /Ar.UliTQin: p. I,. lablalOBlnl; m. mandible; it, prosternDm; 
front teg: each componnd eye is dlTiaed Into two parts, one abOTC t 
>nd one beloir. After i>itnglbaner. 



The Snout-beetles, which form the suborder Rhynchophora 
of the order Coleoptera, have the head more or less prolonged into 
a snout or beak called the rostmm, which is in some cases longer 
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than the rest of the body. Such beaks, as may be seen in the fig- 
ures illustrating snout-beetles, vary greatly, being sometimes 
broad and short, long and thin, or straight or curved. At the 
ver}' tip of this beak we find the sharp jaws, at least when the 
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Fig. 5. — Division of body; separated to show parts. 

t 

adult insect is still very young and has only shortly left the pupa. 
The slender feelers or antennae, elbowed in the middle, arise from 
the sides of the beak, and frequently fit into grooves, so as to be 
well protected when the beak is inserted into food. 
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Fig. 6. — Byes of beetles: A, of Calosotna; B, of Cbrysobothris; C, of Prionus; 
D, of Tomicus; B, of Gcotrapes; F, of Tetropiam. 
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The compound eyes (Fig. 6) of most beetles are prominent, 
and are of various forms: round, oblong, kidney-shaped, curved, 
or in one case even divided in the middle, thus giving the impres- 
sion that the insect possesses four instead of two eyes (Fig. 7). 
Each eye IS composed of many six-sided facets, varying in number 
from a few to many hundreds. Some beetles found in caves have 




Fig. 8 — Serrate Antennas and modifications: 1, serrate; 2, pectinate; 3. bi- 
pectinate; 4. flabellale; 5. plumose; 6, 7, 8, irregularly serrate, approaching the 
Clavicorn type. After Leconte and Horn. 




Fig. ^.'—Clayate Antennas, 1-10; Capillary and Vetticillate, 11; Moniltiform, 12; 
Lamellate, 1<*-15; Irregular, 16. After Leconte and Uorn. 



no eyes at all. Ocelli, or single eyes, do not often occur, though 
some beetles have two or even only one ocellus. The compound 
eyes of shout-beetles are usually small and round. 

The feelers or antennae of beetles possess various forms, some 
of which are exceedingly singular and beautiful, resembling feath- 
ers. A number of such feelers are shown in Figs.. 8 and 9. To 
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give space to the numerous sense-organs located in theni, the feel- 
ers, usually composed of eleven joints, are either lengthened out 
very much , are feather-like, or are like the leaves in a book, and 
in this manner have the entire surface greatly enlarged. The form 
of the feeler serves to a great extent as a basis for classification, 
hence its different shapes have received special names, as may be 
seen by consulting the illustrations. 

Like other insects, beetles possess a thorax composed of three 
pieces, closely soldered together (Fig. 5). In most insects the sur- 
face of all three pieces can be seen from above; in beetles, how- 
ever, only the anterior piece, the usually broad pro-thorax, is visi- 
ble on the back. The two other pieces are hidden below, with the 
exception of a small wedge-shaped piece, a section of the meso- 
thorax, which is termed the scutellum. This is, in most cases, 
plainly visible where the sutures of the elytra join near the pos- 
terior margin of tlie pro-thorax. A study of the illustrations will 
explain the anatomy better than a mere description. The abdomen 
joins the thorax by a wide base ; the former is in many cases en- 
tirely hidden and protected by the wing-covers, hence is rather 
soft. But whenever these wing-covers are short, then the sur- 
face of the abdomen not covered by them is hard and horny, as it 
always is on the unprotected lower surface. When not covered, 
the abdomen is not only soft, but also light in color ; all exposed 
parts are darker, and frequently beautified with markings of vari- 
ous colors and patterns. 

Besides the wings already mentioned the adult beetles have 
as organs of locomotion six legs, which vary greatly in size and 
shape, as may be seen in Fig. 10. Beetles which live in water have 
them adapted for swimming; those that have to run about in 
search of other insects possess very long legs to enable them to 
catch their prey. Others again, which live upon plants, have 
their legs arranged to hold on as tightly as possible, so as not to be 
blown down by even a heavy wind, and still others, which hide in 
the ground, have at least their front legs so arranged that they 
can burrow with great ease. In fact, by looking at the legs of a 
beetle the observer can soon judge what the habits of that insect 
are. In most cases the legs are the principal organs of locomo- 
tion, and only in a limited number of beetles are both legs and 
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wings used with equal facility. At all events it is with but few ex- 
ceptions easier for a beetle to run than to fly, simply because, in 
preparing to fly, it is forced first to lift the wing-covers out of the 
way to permit the folded true wings to come into action. Who- 
ever has watched a June-bug, which, attracted to the light, had 
dropped upon a smooth table, and has seen it try to escape by 
flight, has also noticed how awkward it is, and that it has first to 
crawl upon some elevated object to be able to unfold the true wings 
at all. First the heavy wing-covers are lifted right over the head, 
then the true wings are unfolded, and after a sort of pumping mo- 





Tig. 10. — Natatorial Lega, 1-2; PoasoriaU 3. Tibiae: nngulcxdeLte, 4; macro- 
nate, 5; closed corbelii, 6; open corbels, 7. Tarai: lobed beneath. 8; lobed and 
with onychium. 9. Cliwa or Unguea: pectinate, 10: serrate, 11; toothed. 13; 
toothed and serralate. 13; dett, with e(|ual movable parts, 14; uneqaally clelt, 15; 
bifid idso toothed, 16; cleft and divaricate, 17; connate at base, 18; with mem- 
branous appendaj^es, 19; chelate, 20. After Leconte and Horn. 



tion the beetle eventually flies away, perhaps against the lamp to 
repeat the ludicrous performance over and over again. The legs 
of adult beetles are horny, and usually very strong. Each is com- 
posed, as may be seen in the illustrations, of a number of joints, 
i. e. the coxa, trochanter, femora, tibia and tarsus. The number 
of joints in the tarsus or toes — if we can call such organs arranged 
lengthwise by such a name — varies from three to five, the last one 
terminating in most cases in a pair of sharp claws. The classifi- 
cation of beetles depends largely upon the number of such toes, 
which are, however, not always easily seen. In some cases the 
terminal two are soldered together* or the last one is sunk in the 
one above it, and sometimes it requires close study to detect the 
real number of these useful organs. The lower surface of some 
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or of all the tarsi, is clothed with small pulvilli, looking like velvet, 
which are used almost like sucking disks to enable its owner to 
adhere to smooth surfaces. 

The beetles tmdergo a complete metamorphosis. The eggs, 
usually soft, white or colored, are deposited by the mother upon 
or near the tood required by the young. These eggs soon hatch 
into larvtC, which are commonly called "grubs," as, for instance, 
the well-known "white grub.'* Other larvae are covered witK a 
thick integument, as the young of our common click-beetles, best 
known by the name "wire-worms." Most of the larvae are soft and 
clumsy looking objects, with darker and horny heads, and three 
pairs of rather awkward looking, sprawling legs on the first three 
segments of the body, the thoracic segments. No false legs, as we 
have them in the caterpillars of the butterflies and moths, are 
found, but in many cases there is a sort of pro-leg on the last joint 
of the body. The name pro-leg is rather poorly chosen for an 
organ found in such a position. Sometimes the larvae possess 
one or two rows of fleshy projections or tubercles along the sides, 
or on the upper or under surface, by means of which they can 
move in tunnels in the ground or elsewhere. 

The larvae' of aquatic beetles possess numerous oar-like or- 
gans along their sides, which assist them in swimming about. But 
all larvae of beetles which live enclosed in wood or fruit, upon 
which they feed, have no legs at all, simply because being sur- 
rounded by plenty, they have no use for them. As a general rule 
larvae of beetles which have to be active in searching for food^ or 
which have to cling tenaciously to food obtained, whether it con- 
sists of leaves or living insects, have longer and stronger legs well 
adapted for such purposes. As all growth of a beetle takes place, in 
the larval stage, the larvae have to eat much, hence are always hun- 
gry. They have to take food not simply to grow, but also to form 
and to store up material for. the future, organs possessed by the 
adults alone, and not found in the larvae themselves. Such larvae 
have to throw off their old skin from time to time to enable them 
to reach their full size, since their skins can not grow. After a 
number of such changes or molts, the greedy grub has reached 
its full size, and is then filled with a large amount of fatty ma- 
terial, a store of surplus food. It now changes to a pupa. This 
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change takes place in many ways, which will be mentioned later, 
when describing the different noxious insects. 

The pupa can no longer move about, but is helpless, and. does 
not take any food. In this condition it already shows all the ex- 
ternal organs of the future beetle, but all of them are still enclosed 
or encased in separate sheaths. Such a pupa is called an obtected 
pypa. While apparently quite inactive, wonderful changes are 
being, silently wrought, and all the stored-up food is being utilized 
for this purpose. At last the pale, almost white pupa becomes 
darker and darker, and the colors of the future beetle commence 
to show themselves through the semi-transparent pupal skin, which 
eventually ruptures, and a weak beetle with wings still small ap- 
pears. The wings soon harden, the other members stretch them- 
selves to their full length, and the adult can now enjoy life and 
liberty. At first quite weak and pale, it soon becomes strong 
enough to eat, court, mate, and die. 

As a general rule beetles remain in the egg-stage but for a 
few days ; as larvae they eat and grow from a few weeks to several 
years. The pupal stage also generally lasts but a short time ; the 
adults. in most cases are short-lived, but others hibernate as per- 
feet beetles. 

Beetles and their larvae feed upon all kinds of vegetable and 
animal substances; some may eat parts of the rarest flowers, others 
enjoy the rank-smelling carrion ; some eat fruits of all kinds, and 
even the most pimgent spices do not escape their hungry jaws. 
Still others are decided cannibals and eat other insects. Not- 
withstanding their immense numbers, the order as a whole is not 
very destructive, at least not in a state of nature. As a general 
rule the wood-boring kinds prefer sickly or dying trees and thus 
they act as scavengers, and by removing the dead material make 
room for new growth. Many, if not most insects of this order, 
ited. upon plants that are of no use to man, and they even injure 
of destroy weeds, hence can become our friends. But those kinds 
that devote their attention to eating plants we grow for our own 
use, or w^hich destroy useful timber or manufactured goods, or 
which invade our houses to eat material we wish to use our- 
selves, all these arc our enemies, and have to be treated as such. 
Especially is the grower of fruit greatly troubled by such insects, 
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and it will be the aim of the following pages to describe the nox- 
ious, kinds, illustrate them, tell about their life-histories, and give 
the most approved methods for killing them or for preventing 
their ravages in other ways. 

The beetles discussed in these pages are <bll, or nearly all, 
cither directly injurious or beneficial. They are arranged not ac- 
cording to their food-plants, but according to the classification of 
beetles, so that those interested in such matters may also find some- 
thing of interest to them. 

As far as a classification of beetles is concerned, it would of 
course be impossible to g^ve one that would include all the ii,ooo 
beetles found in the United States, or even those occurring in Min- 
nesota alone. Nor is it the office of the entomologist to give one 
in these pages, his main object being to describe beetles injurious 
to fruit-producing plants, and to give the proper remedies against 
them. For this purpose no attempt will be made to give even a 
description of all the families that compose the Order of Coleop- 
tera, and the reader will understand the reason when he learns 
that the beetles of North America, exclusive of Mexico, are ar- 
ranged in about eighty distinct families, representing upwards of 
seventeen hundred genera. 

, Our recognized authorities in this ord«r of insects make the 
following primary divisions: 

BEETLES. 

(Order Coleoptera). 

I. Coleoptera (Typical or True Beetles), in which the mouth- 
parts are all present, and in which the front of the head is not 
elongated into a beak or rostrum. 

I. Isomera (Similar joints). The beetles contained in this 

division have, with rare exceptions, the same number of 

tarsi in all their feet. 

A. Adephaga (Carnivorous beetles). These beetleg 

possess thread-like ieelers with distinct and cylin- 
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(Irical joints. Here belong the Tiger-beetles, Ground- 
beetles, Carnivorous Water-beetles, Whirligigs. 

B. Clavicornia (Club-horns). These beetles have the 
feelers thickened gradually or abruj)tly toward the tip. 
Here belong the 13ur>'ing-beetles, Rove-beetles, Lady- 
bugs, Carpet-beetles. 

C. Serriconiia (Saw-horns). These beetles have the feel- 
ers toothed or serrated. Here belong the Snapping or 
Click-beetles, the Saw-hr)rned Borers, the Fire-flies, the 
Soldier-beetles. 

D. Lavicllicornia (Leaf-horns), 'i'hese ])eetles have the 
knob of the feelers composed of several leaf-like or 
blade-like parts, which can be closed together at will. 
Here belong the Stag-beetles, **Tunible-dungs,'' ]\Iay- 
beetles. Flower-chafers, Rhinoceros-beetles. 

£. Phytophaga (Plant-eaters). Most of these beetles 
possess thread-like feelers, which are frequently very 
long, or shorter and slightly thickened towards the tip. 
The fourth and fifth joints of the tarsi are consolidated, 
and the former is miiuite, and sometimes difficult to de- 
tect. Here belong the Long-horned ]>orers, the Leaf- 
feeding beetles, the Seed-beetles. 
2. Hetcromcra (Different joints). Tlie beetles contained in 
this division have five-jointed tarsi in each of the front and 
middle legs, and only four in each of the last pair. 
This section requires no division into tribes. Here belong 
Oil-, Blister-, and Meal-beetles, 
n. Rhynchophora (Snout-beetles), in which the front part of 
the head is more or less drawn out into a beak or rostrum ; the 
labrum is not distinguishable, and the palpi are reduced to 
minute points without joints. 

In this sub order belong a number of families, some contain- 
ing but a very few genera or even species. Here belong the 
Broad-snouted beetles, the True Snout beetles, such as the 
Nut-weevils, the Rice and "Bill-bugs," the Leaf-rollers, and the 
Bark-beetles. 
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COLEOPTER.\ (true BEETLES). 

Among the tnie beetles we possess a large number of friends, 
and, as it is just as important to know our friends as to know our 
foes, so as to protect the former and combat the latter, a descrip- 
tion of them should find a place in these pages. 

I. ISOMER A. (Similar joints). 

A. CARNIVOROUS BE2TLES. 

{Adepha'ga). 

Beetles of this group are numerous, and a number of species 
will be described and illustrated. Most of these insects prey 
upon others, and destroy large numbers of plant-eating insects. 
A few of them have, however, a mixed diet, and also eat the 
pollen of flowers, seeds of grasses, grains still in the milky state, 
and similar substances. Such exceptional beetles can usually be 
recognized by their form, which is quite stout and heavy. In 
fact they must have more space in their stomach, and must have 
longer intestines to accommodate such bulky food than beetles 
that live on the concentrated food obtained by eating other in- 
sects. But the former also eat insects, when not as adults they 
do so as larvae; hence they are friends, though they are not so 
beneficial as those having a strictly animal diet. A number of 
families belong to the Carnivorous beetles. 

FAMILY TIGER-BEETLES. 

{Cicindelidae) , 

These are most active beetles, which use wings and legs with 
equal rapidity and facility. They are active only during the sunny 
and warm portions of the day, and are so swift in all their mo- 
tions, either in flight or running, that they are not readily seen. 
During the night, and also during dark and rainy days, tliey hide 
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under loose pieces of hark and flat stones, or burrow in the sand, 
sometimes to a deptii of four or five inches. A few species are 
strictly nocturnal, but .-.nnie others are foimd running alxjiit in the 
snn diiring the day ani! may also l>e attracted to tights at night. 

."^s a general rule ti^er-lieetles prefer sandy spots or sandy 
roads, over which they run very swiftly, and as their senses are 
very alert, they discover approaching persons very soon, and 
escape molestation In- running or flying away. Bnt they run or 
fly but a short distance, never leaving the sandy spots, so that the 
eyes of the observer can follow their motions, and he can ap- 
proach closer by taUing the proper precautions. Tlieir alertness 
is shown by the fact that when settling again after a short flight 
thev almost tnvarialilv face the intruder. Tliev are of medium 




BnlKTBcd. 



size, frequently less than three-fourths of an inch long, and pos- 
sess brilliant nietatlic colors. Their wing-coVers are usually 
Spotted with white. Their popular name, "Tiger-beetles," is a 
well-chosen one ; they are veritable tigers on account of their fero- 
cious habits, their swift movements, the markings on the elytra, 
and the stealthv manner in which their larvae lie in wait for insects. 
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The illustrations (Figs. 3 and 4) give both upper and under sur- 
face of one of these bectk's, dissected in part to show the details ; 
Fig. 1 ! shows the earlier stages of this beetle. The larvae of 
tigei-Wctles are as ugly as the mature insects are l>eautiful; they 
live in vertical holes in the ground, usually in places similar to 
those ill which the adiihs display themselves. Such burrows are 
often a foot or more deep, and are not infrequently found in 
sunny spots in an orchard. Such larva?, with large and dirty col- 
ored heads and equipped with immense jaws and long and 
sprawling legs, nstially watch at the mouths of their burrows for 
anv approaching insect, and thev arc always ready to seize it when 
it walks over such living traps, hidden by the watchful larvae, 
which almost entirely fill the entrances with their formidable heads. 
In addition to its six legs the larva possesses tinother peculiar 
organ, which assists it in climbing up and down in its burrow. 
This is a hump on ihe hfth abdominal segment, upon which are 
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two hooks curving backwards (Fig. laV The larva thus 
anchored can not readily he rlrawn out of its trap by the contor- 
tions even of large caterpillars that it may have caught. If cap- 
lured the caterpillar i.-; dragged mto the burrow and is eaten at 
leisure. When we thrust a straw into one of these traps, and 
then dig it out with a spade or trowel, we usually' find the fero- 
cious hermit at the lower end of the burrow, biting savagely at 
the straw. Sometimes by introducing a straw we can even pull 
the vicious larva to the surface, since it is so tenaciously fastened 
to it that it will act like n bulldog tearing at the throat of another 
dog. By singing into the holes the larv<e are sometimes induced to 
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come to the entrance of the pit, not to listen to the sweet sounds 
produced by the inquisitive ]>oy, but to capture the imaginary in- 
truder. The pupa is also found in such burrows ; it is of the 
usual fonn, foreshadowing- the future insect. 

Tiger-beetles, and especially their larvae, are sometimes very 
beneficial to owners of fruit-producing plants. The writer has 
in one instance counted nearly a hundred such burrows in the 
vicinity of a single large and isolated apple-tree, and many fat 
caterpillars were devoured by the always hungry trap-dwellers. 
Of course much of the food consumed consists of insects habitu- 
ally running over the ground. 

FAMILY GROUND-BEETLES. 

( Carabidae). 

This popular name is in the majority of cases a good one, as 
most of the beetles ])elongin^ to this family are found upon the 
surface of the ground in their adult stage. It is a large family, 
containing, in the United States, alx)ut 1,200 species. Yet, not- 
withstanding this large number, they are not seen as often as 
might be expected, simply because the great majority of them are 
nocturnal in their habits. This accounts for their dark color. 
Others, however, are very brightl}- colored, some are metallic, 
some blue, green, or almost white, the color depending on the 
general color of the surroundings. By this is not meant that the 
insects have the power of changing their color, like a tree-toad, 
but that they are only found in such places as blend with their 
colors. 

Some of these predacious beetles may occasionally be seen 
running over the ground in gardens, orchards, and in fields, or 
they may be seen even in the trees themselves, searching for food. 
But most of them hide during the day under stones, boards, or 
dead leaves, and they do not leave these shelters until night. Like 
the tiger-beetles, the ground-beetles possess thread-like feelers, 
which taper gradually towards the tip, and are composed of 
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joints which are nearly uniform in thicltness throughout their 
length. The legs, with but few exceptions, are adapted for run- 
ning, which some of them do with amazing rapidity. In fact all 
the senses of these beetles are very acute. Groimd-beetles are dis- 
tinguished at a glance from the tiger-beetles by having their heads 
narrower than the pro-thorax. They depend more upon their legs 
for locomolion than upon their wings, and but very few fly readily. 
Some have lost their true wings almost entirely, and in such caies 
the elytra are soldered together at the surface on the back. 




The larvse (Fig. 13) are mostly long, flattened grubs, with 
a body of almost equal breadth throughout. The latter is 
usually protected on top with horny plates, and ends in a pair 
of conical and bristly appendages. Most of the larvae exist in 
the same obscure situations in which the adults live, and they 
burrow just beneath the surface of the earth. Here they de- 
stroy large numbers of the soft leaf-feeding insects, which 
have entered the ground for transformation. Like the adults, 
they are predacious. Others may, perhaps, also feed upon 
some vegetable food like the adults, but they cause no losses of 
any great economic importance. When fully grown they trans- 
form to pupas under ground, where they have formed small 
cells for this purpose. Soon afterwards the pupre change frohi 
almost white to the distinguishitig colors of the adults, and leav- 
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ing the old pupal skin behind, the young beetles reach the sur- 
face. 

Among the most useful of the ground-beetles several de- 
serve special mention, since they help us greatly to reduce cer- 
tian injurious insects. The Caterpillar- hunter, (Calosoma 
scrutator Fab.), is one of them. It is one of our largest and 
most beautiful ground-beetles, having metallic green wing-cov- 
ers, margined with reddish ; the rest of the body is marked with 
violet, blue, gold, green, and copper. It is shown in Fig. 14. 




fig. 14..— Calosoma, aitnilar to C. tcratator. Pah,, below a Carabat. After Brchi 



This insect ascends trees in search of caterpillars, and wherever 
the tent-caterpillars, frequently so destructive in Minnesota, are 
found in large numbers, the beetles will make war upon them; 
but few other insects care to attack and eat such hairy worms. 
It is a pleasure to a person interested in the well-being of his 
trees to watch this beautifully armored warrior catch a cater- 
pillar, and holding the squirming object in its powerful jaws, 
suck out its life-blood. The empty skin of the victim is dropped, 
and another unlucky worm is caught and treated in the same man- 
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ner. The appetite of the beetles is truly without limit, and they 
eat all day if they have an opportunity to do so. It is too bad 
that thev are not more numerous in all our orchards and forests 
in the north; they are confined to the more southern parts of 
the state. 

Another species of caterpillar-hunters, (C. frigidum Kirby), 
is, however, very numerous in the northern part of Minnesota. 
It climbs trees as well as the one described, but it is of a black 
color, (Fig. 15). Wherever canker-worms abound large num- 
bers of these beetles congregate, and they climb trees in search 
of them- They detect such worms some distance away, and 
rushing over twigs and leaves, frequently succeed in catch- 
ing them before their victims have an opportunity to drop and 
hang suspended by silken threads. It is amusing to observe, if 
unsuccessful, how the baffled hunters try to ^rasp such a thread 
with their front feet in wdiich not infrequently they succeed. 
Others are stationed below the tree, and manv of the worms 
that descend from the defoliated branches to enter the ground 
for pupation are caught before doing so. The larvae of both 
the above described beetles are also equally active and beneficial. 
Though they do not climb trees they do good work above and 
below the surface of the soil, always hunting about to find 
some insects to eat. Another l)eetle of the same genus, the 
"Fiery Hunter" (C. calidtun Fab.), is frequently seen search- 
ing for cut-worms and other food in the grain-fields in our 
open prairies. It is readily recognized by its black wung-covers 
with rows of reddish or copper-colored pits. It is illustrated in 
Fig 13, with its larva. 

When we turn over loose stones and boards lying about 
the edges of fields and orchards, we frequently discover rather 
large black beetles having thorax and wang-covers bordered with 
blue. They seem to be very slow^ in their actions, and do not 
usually attempt to escape. But not everyone likes to pick them 
up with the fingers, as they have a sort of dangerous look about 
them, possessing very formidable jaws. These insects are very 
useful, and locust-infested fields contain them in large num- 
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bers. The writer has counted a great many hundreds in a small 
space in a ditch adjoining a field invaded by the army-worms. 
Here they were resting from the nights labor of eating such 
worms. ■ 

Fig. i6 shows one of the largest kind, the Western Pasi- 
inachus culiforiiicns Chd., and Fig. 17 a related smaller species, 
entirely black, the CHvhia hiifrcssifrons Ijec. 





Chd, After I.ec( 



To the carnivorous beetles belong also the "Bombarding- 
beetles," {Brachinus species), which have a red head, thorax and 
legs, with dark blue or greenish-blue wing-covers ; they are 
quite abundant in some moist places, where they hide under loose 
stones. Such beetles (Fig. 18) are frequently mailed to the of- 
fice of the Entomologist to find out their names and life-history; 
but thus far they have never been received labeled "Kissing- 
bugs," although almost all other queer looking or queer acting 
insects have been received as such. These bombarding-beetles 
possess little sacs at the hind end of their bodies, in which a bad- 
smelling fiuid is secreted, which is used as a tneans of defense. 
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In fact most of the CarabidK are well protected by strong odors, 
as those handling them have found out to their sorrow. But in 
this case the beetles squirt the nasty fluid at their enemies, and 
as it changes to a gas on contact with air, it looks as if the beetles 




were shooting in a wrong direction. A puff of smoke and a faint 
pop is the result of snch an explosion. This fluid colors the 
fingers a persistent red, which shows that it is of an acid nature. 
Of course this sort of defense is very effective, and we may 
call these beetles "six-legged skimks," 
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A similar beetle, illsutrated in Fig- 19, is the Lebia grandis 
Hentz. This similarity extends, however, only to the coloring 
of the insect, not to its method of defense. The beetle is very 
useful, and sometimes becomes quite numerous in potato fields 
infested with the Colorado potato-beetle. It eats their eggs as 
well as the yoimg worms : other small soft-bodied insects are 
also pleasing to its taste. 

There are other useful beetles belonging to this division, which 
deserve a passing notice. In fields filled with eggs of locusts we 
find numerous oval-shaped black beetles (Amara obesa Say), Fig. 




20 which run about very dilijieiitly in search of food.' They 
deposit eggs in the ground, from which yellowish- white worms, 
also shown in the illustration, hatch in due time. These worms 
search for the eggs of locusts, and devour immense numbers of 
them. The larvae of another beetle, shown in Fig. 21, are also 
found in similar places, and also do similar good work. They 
transform in time into black beetles, the Harpalus hcrbivcigus Say. 
A related beetle, the H. pennsylvanicus DeG.. which is frequently 

■Id caie the illnitTnted ii enlarEcd. tbe true ilie ia usiiallj- given by ti fine line 
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found in orchards eating the larvae of the codling moth and of the 
plum-ciirculios, is also shown in Fig. 22. 

'It would take too much space to even mention all the beetles 
belonging here. Most of them are useful, though a few may oc- 
casionally cause some damage. The insect ittiistrated in Fig. 23, 
(Agonoderiis pallipes Fab.), is one of them, as it sometimes 
eats into the sprouting seeds of corn. This insect is at times ex- 
ceedingly common, as people who have strong electric lights in 




Pig. 22.—Harpi 



front of their houses are apt to find out. Immense numbers of 
them and of other insects are attracted, and sometimes they are 
so numerous as to cover the sidewalk with their dead and dying 
bodies. Rooms with open windows, and illuminated with lamps, 
are sure to attract multitudes of them ; they seem to be of a de- 
cidedly inquisitive nature, as they run over our bodies, possibly 
in search of hiding places, and in doing so cause a sensation very 
far from being pleasant. 

In a general way nearly all such insects are either beneficial, 
or at least harmless, hence are our friends and should be known 
as such. 

l-AMir.Y PKED.^CEOUS WATER-BEETT.ES. 

{Dytiscidae) . 
Predaceous Water-beetles are simply ground -beetles modi- 
fied to live in water. They have the same blood thirsty instinct 
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as tlieir relatives in drier places. Such beetles are also very 
numerous, and are readily observed when we quietly approach a 
pool of stagnant or standing water. We can detect their oval 
and flattened bodies hanging head downwards, with the tip of 
their abdomen at the surface of the water. When disturbed they 
dive, and in doing so carry with them a bubble of air, which looks 
like a liquid drop of silver, and which is utilized to sustain respi- 
ration until the beetle feels safe again and rises to the surface. 
Such beetles are well adapted for swimming, possessing a boat- 
shaped body, usually quite pohshed, and having their long hind 
legs broadly flattened and fringed with stiff hairs, so that they 
can be used as oars. Such a leg is shown in Fig. lo, and it will 
be noticed how admirably it is adapted for swimming. The 
feelers of such beetles are long and thread-like. The males of 
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some kinds possess a very remarkable sucking-disk (Fig. 24), 
which is produced by dilating the first three pairs of the front tarsi ; 
the females sometimes have the elytra furnished with deep fur- 
rows. Both structures are of use during the mating season. All 
the water-beetles, and still more so their dangerous looking 
larvie, which possess powerful scissor-like jaws, kept in con- 
stant motion, are savage and greedy, feeding upon tadpoles. 
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small fish and aquatic insects. Tliey have no direct bearing upon 

horticulture, except, perhaps, by destroying large numbers of the 
larvae of mosquitoes, which annoy fruit-growers as well as other 
people. The illustration, (Fig. 25), gives an idea of the form of 
such beetles and their larva. The larva!, though aquatic, leave 
the water when ready to change to pupie. This is performed in 
an earthen cell made for this purpose in adjoining dry soU. 




I-A^!1[.V VVHTRLIGIG-BEETI.ES OR "aiTLE-SMELLERS." 

{Gyrinidac). 

This family is mentioned here not because its members smell 
like apples, the act which gives it its name, nor because they are 
fond of that fruit, but simply to show how certain organs can be 
modified for specific purposes. In these beetles we find that the 
eyes are completely divided by the margin of the head, so that 
they appear to possess the unusual number of four eyes (Fig. 7) ; 
they are also remarkable for their long front legs, which are used 
for grasping their food. The other legs seem to be absent, but 
, this is not so, as they arc simply folded up in the smallest pos- 
sible space when not in actual use. Every one knows these 
social black and shiny beetles, small in size, which, however 
sometimes crowd together in such numbers on the surface of our 
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lakes, especially in quiet water near the shore, that they cover 
many square yards. If disturbed, all dart away, tracing graceful 
curves on the surface of the water. The legs and the adult insect 
are illustrated in Fig. 2& 



B. CLUB-HORNS. 

{Clavicornia). 

Club-horned beetles are very numerous, but the character 
expressed ,by the term "club-horns" is not always easily de- 
tected. These beetles are divided into numerous families {32), 
and some of theiti are of very great benefit to orchardists. Most 
of them, however, are scavengers, and subsist upon dead or de- 
caying material. Some live in water, others are inhabitants of 
ant-nests, some prefer dung as food, others dead fungi and wood, 
or woolen garments and dried meat, and even collections stored 
in museums do not escape their hungry jaws. One family at 
least enjoys nothing better than leaf-lice and scale- in sects, the 
great enemies of our fruit-producing plants. It is impossible 
even to mention the names of the numerous families of beetles 
belonging here, and only a very few of the more destructive ones 
will be given, so that something about the classification of beetles 
may be learned. 



WATER-SCAVENGER BBBTLE8. 



iTEK-SCAVENGER BEETLES. 



( Hydraphilidae) . 



These beetles, sonie of which are quite large and well 
known, as they are attracted to the electric lights in our streets 
in large numhers, even when a long distance away from ponds and 
lakes, are found in stagnant water, where they either cling to 
the plants grooving on the bottom of such pools, or move about 
in a peculiar manner, not swimming with strokes of both hind 
Iqjs, as the a<|uatic carnivorous beetles do, but by moving the 




legs alternately as if walking. Tlicy possess short club-shaped 
feelers well hidden beneath the head, so that they are not readily 
iletected. Their food is mostly composed of decaying material, 
but if they have an opportunity to catch living, prey they are not 
slow to eat it as well. They breathe by carrying a film of air 
on the lower side of tbe Ijody, which gives them a beautiful sil- 
very appearance. When they need a fresh supply of air they 
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come to the surface of the water with their heads first. The illus- 
tration, {Fig. 27), shows some of the stages of the largest of 
these beetles. 

V.VMir.V CAHKIO.V-BEETI.KS. 

(Silf<hidae). 
These well known beetles devote all their attention to de- 
stroying dead animal matter, even of the most putrid kind. A 
few are, however, partly vegetable feeders, and at least one is 
known in Europe as being very destructive in gardens. Most 
people have seen some of them at work burying dead mice 
atifl birds, for which reason they are called "bnrying-beetles" 
(Fig. 28). They are black, with large spots or bands of bright 
orange yellow ; some are polished, others have a thorax densely 
covered with yellow hairs. If such beetles discover a small dead 
animal, they immediately remove the soil beneath the same, and 
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usually many individuals are seen woridt^ blether and in 
harmony. If the carcass has been covered up, the femalea de- 
posit their eggs upon this store of food, and now leave; the 
larvs feed upon the buried putrid material. The strength of 
such beetles is remarkable, as is shown by the fact that two of 
them have been observed to roll a large dead rat several feet, in 
order to have it rest upon a soil fit for burying. The illuatratua 
(Fig. 20). shows another of these interesting beetles, belongs 




ing to the gtnus SilflKi, the memlK.Ts of which are all very flat 
The full-page illustration shows many of the different kinds of 

scavenger-insects upon a dead mole. 

J-AMILIES- SCYMAENIDAE AND PSELAPHIDAE. 

These comprise ver\ small beetles which are usually found 
in ant-nests. They resemble ants m shape and color, and are 
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ROVE-BEETLES, 



kept, like leaf-lice, for the purpose of furnishing sweet food for 
their captors, the owners of the nests. Some of them are en- 
tirely blind, and most of them are taken care of by the ants, who 
even feed them. They are of no economic importance. Fig. 
JO shows one of these peculiar insects tended by ants in one of 
their subterranean vaults. 



FAMILY kO\E- BEETLES. 

(Staphylinidae) . 

This is a very large family of small beetles with a very 
elongated slender body and very short wins-covers (Fig, 31). 
But notwithstanding the short elytra the beetles possess ample 
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true wings. Some of the larger species, measuring more ttuii 
half an inch in length, assume a very threatening aspect when 
closely approached with the finger. Their abdominal joints be- 
ing very movable, they raise the last unarmed joints, which are 
frequently of a contrasting color, being yellow or red, as if to 
sting, and in this way they are well able to scare those that do 
not know them from the wasps which they imitate. Nearly all 
these beetles are beneficial, as tiiey are scavengers, feeding upon 
decaying animal and vegetable matter. 
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A few of tht-m arc found in blossoms, ver\- likely eating pol- 
len: but as flowers proHucc an abundance of this material the 
beetles cause mi damage, on the contrary, they may even be useful 
by carryinfj pollen from flfiwer to flower, thus cross-fertilizing 
them. 



ifotci>u-llidai-). 

These very beneficial insects arc the Iwst friends of our 
orchardists, as nearly all of them seem to devote their time, both 
as larv» and as adults, to destroying the injurious leaf-lice and 
scale-insects. The In.'etles are rather handsome, almost always 
of a bright red or orange color, with intense black- sjwts ; or they 
arc polished l)lack witli red spots. The bright colors protect 
ihem to a large extent against insect-devouring birds, since it 
shows them that the foo<l i,*; not [^iMid to eat, they having learned 
by experience that siich bright cfdors coming from such insects 
indicate nasly odor.': or, perhai>s. a nasty taste. At all events in- 
sects marked by such shoivy and a>nspicuoiis colors are not often 
eaten. The Ivwlies of lady-bugs are usually of an oval or hemi- 
spherical form, \ery convex, and almost flat Iwlow. The short 
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f««t and &tiU shorter feelers are well hidden beneath the tur- 
tle-shaped shell and are not visible unless the beetle is in motion. 
Beautiful as the adult l>eetles arc, their larvx are horrible look- 
ing objects, having their surface Cdvcrcd with long or pointed 
spines; others are protected by being covered with fine white 
down. The pupa is not formed in the soil but inside the larval 
skin, which splits open at the back, surrounding the pupa like 
a tight-fitting over-coat with the front not closed by buttons. In 
other cases the larval skin is forced backwards, and remains as a 
Uttle crumpled pad alwut the posterior end. The larval skin in 
the fonner case is tightly fastened to the plants, and remains in 
this position sometimes long after the luetics have left both pupal 
and larval skins. 




. 34. — Mippoavata coarergtat 



I^dy-bugs are well-known, and may be seen in large numbers 
upon trees infested with plant-lice and scales. Both larvse and 
adults eat these beings very greedily, and <lestroy immense num- 
bers of them. Without their presence and assistance plant-lice 
increase so rapidly that in a very short time the plants would be 
entirely covered with them, and as a consequence might suffer 
very much, or would even be killed. 

As the life-history of all lady-bugs is very similar, it is not 
necessary to describe in detail all the species found upon our 
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fruit-producing plants. A number of them have been illustrated, 
and readers can learn their shape, etc., by consulting the illustra- 
tions (Kigs. 32-39 V Thtf fniit growers of California ought to 
bless such insects, as they helped them to destroy a most de- 
structive scale-insect which threatened to niin the fruit-growing 
interests in that state. For this purpose a lady-bug, (fV,/n/ifl 
cardimilis), and several other kinds were imported from Austra- 
lia, where they were known to kill this scale, and in less than 
two years the pest was almost extenninated. The "twice- 
stabbed lady-bugs," natives of the United States, also assisted 
i;i the good work, and one of them, the Chtlocorus biviihiertis 
Muls, is fairly common in Minnesota (Fig. 38). The "two- 
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Spotted lady-bug," {Adalia bipunclata Linn.), which was rather 
uncommon until a few years ago, is now found everywhere in our 
state in many interesting variations; it is the only one of the 
lady-bugs that here enters houses for hibernation, and Is fre- 
quently mistaken for the destructive carpet -beetle, and killed 
on that account. It is a red dish -yellow beetle with a single black 
spot on each wing-cover (Fig. 36}. 

Sofne species of the lady-bugs are so minute that they are 
l>arely visible, as is shown in Fig. 39. which shows some of these 
small black beetles, with their larvas, in the act of eating the 
dreaded San Jose scale, yet, notwithstanding their small size, 
they do much good. All the above-mentioned beetles should be 
protected, since they are most useful friends. 



LADV-BEETLES. 




Pig. 2d.— Pcntlll» mitclla. Lee— q. beitle: b. }e 
pear eaten hj the Peotltlt. (Alter Howard nnil '. 
IMpartmcnt nf AicricDltDtc. 

But there is ciiie exception, one black sheep in the flock! 
This excfjiti'm is a pi an t- fee din jj sjiccies ( Epilachna borealis 
Fab.j, happily not as yet found in our state. But as it will doubt- 
less finfl its way to our fields we shniild lie on our guard. . This 
lady-liii)f. Iicith as larva and as adult, feeds iipnn squashes, cucum- 
Iwrs, and melons. The beetle is j'ellowish, with large black spots, 




;oniolo8y, U. S. Dept. of 



LADY-BEETLES. 37 

and is not as shiny as the other lady-bugs of equal size, but is 
covered with a fine pubescence. The larva is yellow, and clothed 
with forked spines, as may be seen in the illustration (Fig. 40). 
There is no doubt that in case of necessity, or for lack of proper 
animal food, some of the lady-bugs will also eat pollen, but their 
usual food consists c^f plant-lice, scale insects, and the eggs and 
soft bodies of other insects. 





\ 




Pig. 41. — Lannruria Mozardi, Lat. After Division of Entomology, U. S. Depai:t- 
ment of Agriculttire. 

The families lindomychidac and lirotylidae also contain a 
number of brightly colorerl l)eetles with long feelers. But none 
are very common or destructive, with the exception of some 
beetles l)elonging to the genus Languria, one of which has in the 
larval state the bad habit of boring in the stalks of clover. It 
is shown in Fig. 41. 

FAMILY CUCUJIOAK. 

These beetles, usually of a Hat and elongated form, are found 
under the bark of trees, and are believed to be mostly carnivor- 
ous, but others are known to feed upon stored grain. Several 
species have this bad habit, but the most important one is the 
"Corn Silvanus" (Silvanus siirindmensis Linn.), shown in Fig 
42. It is a dark brown and flat beetle, with saw-like edges on 
the pro-thorax. It also feeds on dried fruit- In such a case it 
can be killed by putting the infested fruit in a tight-fitting wooden 
box, and by pouring a w^ine-glass full of bisulphide of carbon in 
the larger box the fumes thus produced will kill all intruders. 



COKX-UHETLES. 




There arc many of lliesf and Mthcr in^wts trjnnd mi dried fruil, 
since this is pahilahlt Ui six-iegt^red hfiui^s as well as to twu- 
legged lilies. 'Jhe fiinies ineiitiniied ahove kill all insects, with- 
wul leaving any ndnr or llavor behind, hui whether the infested 
fruit with the dead iiiseots in it is fit fur Iniiiiaii fc«d must 
he decided !>v Die individual -vhu wishes U> L-at it. 




AiiuilKT species, the l.dciiioplifiii-iis fascialiis ,Mels., illus- 
trateil in Via. 43, is fniind iintler bark, hut is also very common 
near saw-mills, especially in those in which hard wotid is sawed. 
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111 niiiniiiK over persons ctiKaffvi! in iriills it will liite, even witlioiit 
provocation, and may eaiiso t>ail sort-s. It rs a small and flat 
beetle, of a liffiil brown i.-olor, wiili higbly pi>lisbc<l wing-covers, 
with a lirrlit space nixin each. Related U'etk-s arc found also in 

stores of yrain and dried fruit. 



lAMir.V nKRMliS'lin.MC 

( LarJi'r-b.-ellcs: Cirl^ct-lh-clh-.'i 



etc.). 



Most nf tbe InH-tU-s cnniposinf,' tills family feed n|ii.n dec;iying 
substances, or i>n skins, furs, and dricl ruitmal matter of all kin<ls. 
The iving-covers cimpletely cciver the abdumen, and are not 




shorter than it, as was the case in must of the scavenger beetles 
mentioned thus Ear. They are usually small, but few reaching; 
a length of onc-tbirri of an inch. They arc oval or elongated, 
ornamented with pale jrray, yellow, or wJiitc markings formed by 
minute scales which nib off very easily, and are s^umctimcs 
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arranged very prettily. Most of the insects pretend to be dead 
when disturbed, and roll upon their back, on which they remain 
for a long time. To this family belongs the Larder-beetle, {Der- 
mesies Itirdarius Linn.), which is shown in Fig. 44. Both larvx 
and aduUs enter houses, antl for no good purpose, since they de- 
stroy stored provisions, especially those composed of animal mat- 
ter, as smoked meat, hides and feathers. Tlie Museum Pest de- 
stroys collections, and the dirpet-bcftlcs {Aiitlirciiiis scrophitlariac 
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Linn), illustrated in Fig. 45, are well named, since they eat 
wcx)len carpets and similar material, often causing* great losses. 
In a state of nature such beetles are useful as scavengers, as thp}' 
so-m remove bad-smelling and unsightly sub.^tances. A number 
of these beetles of similar habits arc also shown in Fig. 46. 

Hut there is one exception. One beetle belonging to this 
tamil) shows hotter taste by eating raspberries. 



r • 



TIIIl RASl'RKKRV I'RUIT-WOKM. 

( Hyturus uuicolor Sav). 

This sensii)le insect, about three-twentieths of an inch in 
length, is yellowish, and is covered with short, silky, gray ha'ir. 
it feeds on the (lowers of the red raspberry, in which the eggs 
are also laid. 1 Fere the larva;, which are white and nearly naked 
grubs, hatch, and enter the inside of the berry, where they rapidly 
grow. When stich a berry is picked the culprit is found inside, 
clinguig to one of tlie sides c)f its pleasant dwelling place. The 
beetle is not common enougli in Minnesota to be of any great 
economic importance: it is shown in Fig. 47. 

TAMILV IILSTKHTDAK. 

Members of this family of beetles are usually small, short, 
rounded or angular insects, of a more or less polished black, 
bronze, or greenish color, although some are bn^wn or marked 
with red^ as the one shown in I^'ig. 29. The elytra are finely 
striated or punctured, and do not cover the entire abdomen, but 
are cut off squarely, exposing the last two segments of the same. 
These are also very hard, and look like the w^ng-covers. Below 
the elytra are ample true wings. The lei>-s, which are adapted for 
digging, as well as the short feelers, can be hidden in depressions, 
and if this is the case the entire insect looks verv much like a 
black seed, especially as it also pretends to l)e dead w-hen cap- 
tured. Such beetles abound about carrion and other decomposing 
substances. The whitish and maggot-like larvae are found in 
similar material, but occur also in over-ripe fungi, fruit, and 
imder loose bark of trees. 



SAP-BEETLHS. 



Sa()-lR'ftk'3 art; i\U'< s^mn]]. iimn.' nr k'ss llatteiied insects. 
wliicli in iimst casi-s liavc the tiji nf tlic alHioiiicn exprised beycmil 
the win^-coviTS. 'I'Ik- pr<'-i]inr;i\ is frc(|ncntly iin)vi<Ied with 
wide and lliin inaiyins; llie !cj,'s arc not siHTializivl for diggiiiy 
piirpuscs. The In'Otlcs, liotli larvit- and adidls. fivd on decaying 
or fcnncnting sa|>, fniil, iir fnnt^fi; a few prefer carrion, and still 
others are fomul anumji stureii f^rain. 'J'hey arc especially numer- 
ous among rotting frnit and vegelaliles, and alionl trees that have" 
heen injured by bruising, and in such places lliey crowd together 
in large numbers to obtain the fermenting sap ; beneath stored and 
over-ripe fruit they also gadicr. 




A niimljcr of these beetles deserve a short description, as 
they are frecpiently found about our fruit-producing plants. The 
Carpopbi'.iis briicUyptcnis Say (big. ,4}*, plate 1), was very com- 
mon during the last two seasons in the flowers of the apple. 
ITere they cnjoye<l.a meal of pollen, which covered them to such 
an extent as to hide them cffeetu;i!ly. (Joing from flower to 
flower, Ihoy no duubt do some gufnl, but some also show their 
appreciation of a goruj thing by eating holes in the petals, not. 
however, causing any visible damage, as the i)etals soon drop off 
anyhow. Another species, the C. 'u-iiiipli-rus l.mn.. is frequently 
very abuiKlant in sl"red fruits, and seems to enjoy a box of figs 
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ill I'^ig. 49, t() sliow tlic 
11 It Ih- shnwn in Fig. 48. 



}ps fascia/us OH::, slum 11 i» i'ij^.ro, is .-oinetiiiKS very abunn- 
uiil among ami btitfath lii-ap> of i-armts. It is a rather pretty 
iiistct, shining liinck willi Uvo liright, intt-rrnpti'd. rtvlihsh or 
orangt- Iwnuls acn.iss the elytra. .\<>ne of these insects are espe- 




cially injurious. This can not Iw .said al>out the nearly related 
species of Teiiebrioiiics, frer|nently called "cadelles." These in- 
sects are fonnct in large mnnbers in 1)arns and mills, where they 
feed on grain, meal .ind flour. In mills they can cause great 
damage, not so much by ealing the flour as by eating holes in the 
fine and expensive bolting silk. (.)ne species (7". viaurilaiiica, 
Linn.), is shown in Fig. 51- 

Such beetles are sometimes found in most unexpected places. 
The illustration {Fig. 52) shows the work done by their 
larvae in some books stored in a bin. Whether these insects were 
after knowledge, and studied a Norwegian book or not, is left an 
open question. 



CADELLES- BEETLES. 



C. SAW-HORNS. 
(Sem'cornia). 
They contain numeroiis families of beetles, some of which 
need description, as many very injurious insects belong to this 
group. 



OBxcs*^ 
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Fig. 62. -Teaebrioidcs 



lica, J-iaa, as a student. OiigliiBl. 
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FAMIfA' K[-ATKRrDAE. 

{ Snapping, Clicking, or Spring-beetles). 

Notwithstanding the large number of beetles that form this 
family, they are nearly all readily recognized in all of their stages, 
and every boy knows the acrol)atic performances of the adult 
snapping-beetles. If touched ever so lightly the beetle drops to 
the ground, usually landing upon its back; after remaining per- 
fectly quiet for a time, as if dead, we hear a sudden click, the 
beetle pops into the air, and falling upon its short legs, runs 
awav. When we studv the under side of the beetle to discover 
the means which enable it to act in this pecuHar fashion, we find 
that the pro-thorax is loosely jointed to the rest of the body, and 
that on its under side there is a curved horn which fits into a 
cavity of the meso-thorax (Fig. 53). When such a beetle is laid 




Fig. 53.— Elatcr ready to snap. After Smith. 

on its back it bends in such a way as to bring the tip of the curved 
horn to the edge of the cavity, and by a sudden release of mus- 
cular tension, this tip slips and the insect is thrown into the air. 

Most of our snapping-beetles are small, or of medium size, 
but a few are quite large, sometimes reaching two inches in 
length. As a general rule they are of a uniform brownish color; 
some are black or grayish, and still others are gayly colored, even 
metallic. The very elongated body tapers more or less towards 
each end, and is sometimes flattened . The feelers are moderately 
long, more or less serrated, very much so in the males of some 
rather uncommon species. The outer angles of the very wide 
pro-thorax are usually prolonged into points, which curve around 
the edge of the wing-covers. 
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The larvae of the click-beetles live in the ground and in de- 
caying wood; they sometimes eat other insects found m similar 
piices. These larvcT have been named *Svire- worms/ a name 
rfi4t well describes the form and hardness of their bodies. They 
are long, narrow, worm-like, very even in width, decidedly hard, 
and of a brownish or yellowish white color. Besides a stumpy 
projection on the last joint, acting as a sort of prop for the long 
abdomen, they have only the usual three pairs of jointed legs in 
front. Nor do they need long legs, as they live well hidden in the 
ground or in rotten wood. They are mostly vegetable feeders, 
and there are but few cultivated plants which they do not injure. 
What makes it worse is the fact that they are so well hidden, and 
that they cause most injuries at a time when the plants are still 
young and tender; in fact, even seeds are frequently destroyed 
before they have germinated. In this way fields of corn and other 
grain are more or less frequently destroyed by wire-worms, and 
as we have over 500 species of such noxious l)eetles in the United 
States alone, the damage caused by them is not slight. A few of 
these wire-worms are, however, somewhat beneficial, as they hunt 
for and eat wood-boring larvae. 

The larva of one of our largest species, the Eyed Elater, 
{Alans ocnlatus Linn.), is one of the few which largely subsists 
upon other insects; at least all the larvae kept by the writer in 
decaying wood would soon perish if not provided with living in- 
sects, which were soon discovered by these cannibals and de- 
voured. The large, yellowish-brown larva of the Alaus trans- 
forms to a pupa, and later into a most striking beetle (Fig. 54), 
black in color, the elytra covered with fine lines and flecks of 
white scales arranged in ridges. But the most remarkable mark- 
ings are a pair of large velvety-black spots, encircled with white, 
upon the pro-thorax, w-hich spots are frequently mistaken for 
eyes; the true eyes are, of course, situated at the usual place on 
each side of the head, and are rather small. 

Such wire-worms as live in the ground, and which feed upon 
the roots of plants, sometimes causing great losses to cereals and 
to other cultivated plants, as the strawberry, are exceedingly dif- 
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ficult to reach with any material that will kill them. In fact, most 
of the many remeflies which at one time or another were claimed 
as tnfaltilile, have proven tii lie of very little benefit. 

The life-habils of the snhterrancan species may be stated 
in general to be as follows: ilie lioetles, which appear very early 
in spring, an<l which may be found ntider loose bark, under stones 
and boar<ls, or in fields in which the sod has been turned over, fly 
about late in May or early in Jmie, during the warmer portions of 
the day. After copulating they de|x>sit their eggs hi grass-land, or 
among weeds, or wherever there is an abundant vegetation of a 




After Harriii, 



grassy nature. During midsummer the larvK hatch and feed 
upon the roots of many plants for two or three years, when they 
reach their fidl size. They change to piipie early in fall, and 
soon afterwards to adults; these, however, do not leave the 
ground until the next spring. From this life-history it will appear 
that we can not directly apply any poison that will kill the larvae. 
By attracting adult insects to bait during the spring we may kill 
a few. The only possible method to get rid of them is good 
cultivation and proper rotation of crops. Meadows infested 
should be plowed during the fall, when the full-grown larvae. 
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pupae and adults are killed, at k-ast many of them are. But the 
younger ones are not, and as they remain in tlic larval stage for 
two or three years, the fall plowing should he ri;i>eate(l many 
limes. Professor Smith recommends the use of crimson clover, 
which should be sown so()n after the beetles have laid their eggs. 
and it shonid !>e harvested and plowed uikUt so as to prevent 
the development <>{ the larva;. In our fniit gardens the wire- 
worms can only be destroyed by constant attention. 

Some species also feed iiptjn (lowers and fruit, but the dam- 




age caused by them is slight. Fig. 55 shows a click-beetle with 
a number of larvae at work, and Figs. 56, 57 and 58 show the 
adults of scime very injurious species found in Minnesota. 

A few mcmber,= of this family have the pleasant habit of 
eating ihc eggs of our destructive locusts, hence are decidedly 
beneficial. The larv?e of Cryptohybnus bicolor F.sch.. which has 
this very wimniendable hahit, is shown in Fig. =,<). 
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In Florida and Texas occur snapping-beetles which are very 
luminous ; others very much larger occur in the tropics, and some 
of our soldiers have no doubt seen such insects as the one illus- 
trated in Fig. 'io, which produces a very strong greenish light. 
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The writer has kept siicii luminous beetles for a long time in the 
hollow joints of sugar canes^ much to the delight of visitors. The 
Cuban lathes make a singular and pleasing use of these living 
gems by keeping them in little lace pockets upon their dresses, or 
arrange them as a fillet for their hair. A ballroom with numer- 
ous dancers wearing such "flashing" jewels is a very peculiar 
sight. Fig. 60 shows one of these large beetles; the two whitish 
spots, one on each side of the pro-thorax, and the posterior part of 
the under side of the abdomen, are luminous. 



1 AMiLY buprestidap:. 

(Flat-headed Borers), 

These beetles, also called ''Metallic Wood-Borers/* and 
''Saw-horned Borers,*' resemble the click-beetles in shape, being 
usually rather long and narrow ; their l)odies are hard and com- 
pact, frequently looking as if cast of bronze. Their feelers are 
rather short, and serrated on their inner edge; the first and sec- 
ond al)doniinal segments are soldered together on the ventral side; 
the head is deeply inserted in the pro-thorax, and the latter 
broadens but slightly ])ehin(l, fitting tightly over the base of the 
wing- covers. The Ijeetles do not possess the power of springing 
when placed on their l)acks. The colors found in this family of 
beetles are richer than those found anywhere else in nature; some 
species are pale brown or gray with brassy or coppery reflections, 
others have the entire surface minutely rouefhened and indented, 
looking like beaten metal. Still others are blue, green, violet or 
golden, burnished in spots, or covered with delicate shingle-like 
scales, seemingly made of polished metal. Such beetles are diur- 
nal insects, fiying about (luring the hottest part of the day, or dis- 
porting themselves upon the trunks of trees, running about 
swiftly, or resting, always exposed, as if proud of their beauty. 
Some of them are very active, almost as much so as tiger-beetles, 
and u.se their wings with great ease; others drop to the ground 
when disturbed, or feign death, not trying to escape by flight. 



BUt'KESTlD-BBETl.BS. 51 

Most of the larvff of these l>orers live inside the wood of trees, 
more especially beneath the bark ; others are gall-makerB, or even 
leaf-miners. Their larvEc are very peculiar beings, being charac- 
terized by ail enormous expansion of the first thoracic joint, from 
which the two jwsleriur joints tai>er abruptly to the slender and 
cylindrical abdomen, in other cases all three thoracic joints are 
more or less expanded, though in some cases they are also nor- 
mal. t)n account of this flattened appearance such !arv:e are fre- 
quently called "flat-headed Ixirers," a name very expressive, 
though by no means correct, as the iiead iteelf is not flattened, but 
appears as a small appendage upon the anterior edge of the flat- 
tened joint or joints. Sometimes they arc also called "tad-poles," 
for self-evi<lent reasons. The lan'x of typical Biipreslidae pos- 
sess no legs: but those of the mining species have cylindrical 
bodies with three pairs of legs. The adult forms of these latter 
are also much shorter than is usual in this family. "Flat-headed 
Borers," sometimes named "Hammer-heads," infest not only 
trees, shnihs and vines, but sometimes even herbaceous plants. 
Some prefer dying wood, others attack apparently healthy and 
vigorous plants. The pupa is formed inside the burrow or mine 
made by the larv?e, and is of the usual form. 

Some of the worst pests of fruit-producing plants belong to 
this family of insects, and the more important ivill be described 
and illustrated. 
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. The largest of our common Buprestids is the Virginian Bu- 
prestid {Chalcophora virginiensis Drury). It is very abundant 
wherever pine trees grow in forests. It is a copper-colored in- 
sect, with the elytra deeply and irregularly furrowed. The lar- 
vae are very destructive to pines, but are also found in other 
trees- A similar European species is illustrated in Fig. 6i. 
The genus Dicerca contains a number of kinds of a more robust 
form, which have the elytra so strongly narrowed toward the 
tips as to appear like tails. The wing-covers are very convex, 
irregularly marked with elevated spots and ridges, copper-colored 
or brassy, with greenish reflections. I'heir larvae infest a number 
of trees, among them the peach, plum, cherry, hickory, beach and 
maple. 

THE DIVARICATED BUPKESTIS. 

{Dicerca divaricata Say). 

This beetle is fairlv abundant in Minnesota, and is illus- 
trated in Fig. 62 ; it is from seven to nine-tenths of an inch in 




Fiar. 62. — Dicerca divaricata, Say. After Division of Entomology, U. S. Depart 
Qient of Agriculture. 



length, copper-colored, with brassy reflections, and thickly cov- 
ered with little pits. The thorax is furrowed in the middle ; the 
elytra contain numerous impressed lines, and small, elevated, 
blackish spots ; the tail-like tips of the elytra are blunt, and spread 
apart a little like a swallow-tailed coat. Such beetles are found, 
not very often, however, sunning themselves during June, July 
and August on the trunks and limbs of old cherry and plum 
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trees; or they are found nmning np and down the trunks, enjoy- 
ing the sunshine. 

The eggs arc depositeil in the crevices in the bark of such 
trees, also in that of the peach. Here they hatch, and the young 
larvae eat their way through tlie hark, and hereafter live in and 
destroy the sapwood underneath. The larva has the general ap- 
pearance of a flat-headed Ixirer. 

THE Fr,A'!-HF..\DEO AI'I'I.K-BORKK. 

(Chrysobothris (emorula Fah.'). 
The nienibcrs of the large genus Clirysohothrix are (|uite flat- 
tened above; the wing-cnvors possess irregular depressions and 
elevations, and the |>ro-thorax has curved sides and is narrowed 
behind. The species umler discussion is well illustrated in Fig. 
63. It mea.sures from three-eighths to half an inch or more in 




length, is of a flattish, oblong form, shines greenish-black, and 
has three raised lines on each of the wing-covers, the outer two 
interrupted by two impressed transverse spots of a brassy color, 
which divide each wing-cover into three almost equal portions. 
The under side of the body and the legs are of burnished 
copper, the feelers are green. The insect varies great- 
ly in size, and there are a number of variations 
found in the United States, some being very much brighter 
in colors than others. The natne, "flat-headed apple-tree borer," 
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is somewhat misleading, as this insect is by no means confined to 
the apple, but injures a great variety of orchard and forest trees. 
It is one of the most injurious of all buprestids. Professor Saun- 
ders, in his book. ''Insects Injurious to Fruits," a book that ought 
to be in the hands of every fruit-grower, gives the following life- 
history of this pest : 

"This pest is common almost everywhere, affecting alike the 
frosty regions of the Xorth, the great West, and the sunny 
South. It is nnich more abundant than the two-striped borer, 
and is a most formidable enemy to apple-culture. It attacks also 
the pear, the plum, and sometimes the peach. In the Southwest- 
ern States it begins to appear during the latter part of May, and 
is found during most of the sunmier months; in the Northern 
States and in Canada its time of appearance is June and Jtily. It 
does not confine its attacks to the base of the tree, I nit affects the 
trunk more or less throughout, and sometimes the larger 
branches. 

**The eggs, which are yellow^ and irregularly ribbed, are very 
small, about one-fiftieth of an inch long, of an ovoidal form, flat- 
tened at one end, and are fastened by the female with a glutinous 
substance, usually under the loose scales or within the cracks and 
crevices of the bark; sometimes singly, at other times several in 
a group. The young larva soon hatches, and, having eaten its 
w^ay through the bark, feeds on the sap-wood within, where, bor- 
ing broad and flattish channels, a single specimen w^ill sometimes 
girdle a tree. As the larva reaches maturity it usually bores into 
the more solid wood, working upward, and, when about 
to change to a pupa, cuts a passage back again to the outside, eat- 
ing nearly, but not quite through the bark. Within its retreat 
it changes to a pupa, which is at first white, but gradually ap- 
proaches the color of the future l)eetle, and in about three weeks 
the perfect insect emerges, and, having eaten through the thin 
covering of bark, escapes and roams at large to continue the work 
of destruction. 

"The mature larva is a pale-yellow, legless grub, with its 
anterior end enormously enlarged, round, and flattened. At A, 
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in figure 63 tlio uji])er siik- i)f tlic anterior swollen portion of the 
body is shown. WhitltiT tliis larva reqnires one or Iwo seasons- 
to reach maturity has nul yet been tUtermined with certainty, hut 
the opinion prevails that its transfonnations have hecn coin- 
ploled in a single year, 

"Rcmciiie.t.--i.'>m\ niij4hl reasiinahly suppose that this larva, 
in itHsniifi retri'at, w.nhl he safe froin the attack of nntside foes: 
hut ii is hnnteil and (levi)urc<I hy wood-peckers, aud also de- 
stroyed hy insect parasites. A very small fly. a species of Clialcid. 
ilestroys many of the !arv;c: Insides two larger parasites have 
l>een bred from them , one of which, Bracon chanis Riley, is rep- 




resented ma.truilied in Fitr. 64. ihe lialr-lines al the side showing 
its natural size. The other si>ecies, Cryptiis j-rallator Say, is 
somewhat larger; they Ixith behmp to that very useful group of 
four-wingeil flies known as Idmeunious. 

"Although lu-althy, weU-estahlished trees arc not exempt 
from the attack of litis enemy, it is found that sickly trees, or 
trees newly transplanted are more liable to suffer, especially ou 
the southwest side, where the h;irk is ofteu first injured hy expo- 
sure to the sun, rcsidting in what is called suu-scald. .-Ml trees 
should be carefully examined early in the fall, when the young 
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larvae, if present, may often he detected by the discoloration of the 
hark, which sometimes has a flattened and dried appearance, or 
by a slight exudation of the sap, or by the presence of the saw- 
dnst-like castings. Whenever such indications are seen, the 
parts should at once be cut into with a knife and the intruder 
destroyed. As a preventive measure there is perhaps nothing bet- 
ter than coating the bark of the trunk and larger branches with a 
mixture of soft soap and a solution of soda." 

Professor John B. Smith, in his valuable book, **Economic 
Entomology," in speaking of remedies against this or similar 
borers, says: 

"In general we are very helpless against boring larvae once 
they get into the trunk of a tree. Cutting out is a tedious pro- 
cess, even if the location of the larva is easily discoverable, which 
it often is not. We must, therefore, try to prevent their entrance, 
and this may be done more or less completely by mechanical 
means. As against the larger species — i. e., against all except 
Agrilus — a wire mosquito netting loosely encircling the trunk, so 
as not to touch it anywhere, is a complete protection. The in- 
sects lay their eggs under a bark scale, or on smooth bark gnaw 
a little hole in which the e^^ is laid, .ind if access to the bark is 
prevented, they seek other localities. The wire must be tied at 
the top to prevent beetles from getting under it, and must extend 
under ground an inch or so. Tn this way we not only preven*. 
new infestation, but any beetles that may emerge from the trunk 
will be hopelessly imprisoned, and will die without a chance to 
reproduce. 

*' Instead of wire-netting, tarred paper or even newspapers 
tightly wrapped around the trunk and branches will answer an 
excellent purpose, needing renewal each year, however, where 
the wire-netting lasts several seasiMis. Thorough w^hite-w^hing 
offers a large measure of protection,since the adults will not volun- 
tarily eat through a coat of it, and the larvae can not do so when 
first they emerge from the egc^. The whitewash can be applied 
with a knapsack ])ump through a Vemioral nozzle, and a little 
Paris-green adds greatly to its effectiveness. It .«ihould be renewed 
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every week or so till the middle of July, when the danger from 
these flat-headed borers may be considered at an end ; and it has 
the advantage of protecting the branches as well as the trunk. 
The admixture of a little glue or salt w-ill improve its adhesive 
and lasting qualities. 

"A strong fish-oil soap, say one pound in one gallon of water, 
is also effective, and may be applied in the same manner. It 
forms a film of soap over the bark, and is repellent to the beetles 
as well as fatal to the young larvse. The admixture of an ounce 
of crude carbolic acid to a gallon of- suds is advantageous. This 
mixture should not be applied to leaves or on young shoots, as 
it would probably cause injury. As these remedies are all 
preventive rather than curative, they must be promptly and 
thoroughly applied, and success will be in proportion to the 
thoroughness with which the work is done. Instead of any of 
the preceding methods, **insect lime," or *'dendrolene,'' may, with 
proper precautions, be employed on the trunks and larger 
branches, and, practically, this is the best material for use against 
the "sinuate pear-borer.'* Jt can be easily applied, remains ef- 
fective for weeks, and one application* properly made at the 
right time, w ill protect the trees for the season. As against the 
pear-borer, it should be applied not later than May 15th, and 
kept intact until June 15th, when all danger from that pest, is 
over.'* 

Among the smaller species of beetles of this family are some 
that are verv destructive, and it seems that more and more of 
them become so where the country is more densely settled, and 
where the native forests give place to cultivated fruit-trees. 
Still other species find their way to this country with imported 
trees and plants ; and they soon become more destructive here 
than in their native home, very likely because their insect-enemies 
do not follow them at the same time. 

The genus Agriliis contains a large number of species, which 
differ from those mentioned before by their slender, cylindrical 
form, wath a squarely truncate head, seemingly cut oflf in front, 
and with elytra much narrower at the tips. 
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{Agrilus ntficollis Fab.). 

'I'his verv common beetle, miicb more common in Minne 
sota tban most people would believe, is foimd wherever black 
berries and raspberries occur. In the burned over regions abou 
Hinckley, where a dense growth of these plants has covered the 
ground since the fire, the writer has seen small plants of rasp 
berries upon the leaves of which he could count, not dozens, bii 
hundreds of these pretty insects disporting themselves in th 
bright sunlight. They are very active, flying away when dis 
turbed, or, dropping to the ground as if dead, are difficult t( 
discover among the dead material foimd under such plants. O 
course wherever they are found in such mnnbers they must b 
injurious. 







Fi^. 65. — Ajgrilus ruficolh's, Vah. Gall otul larva. After Kilev 



Sometimes the presence of their larv;e can be readily de- 
tected by the swollen ap|H"arance oi tlie vines ( Fig. 65), which 
look gouty, hence tlie name kas]>berry ( iouty-gall. This swell- 
ing is caused bv the constant irritation caused by the larva m- 
side. 1 he swollen ])ortioiis of the cane are not smooth, but have 
the surface roughened with numerous slits and ridges. When we 
cut under such ridges we find a burrow under each of them, and 
in it, or in the soft adjoining substance, we find the culprit. It 
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is a peculiar wonn, with an almost thread-like, pale-yellowish or 
white body, with the anterior segment eiilarg^ed and flattened. 
The small lioad is brown, the powerful jaws are black, and the 
tail is armed with two slender dark-brown horns, each with 
three blunt teeth on the inner ed^^e. When this wonn is mature 
it measures about *^ix-tenths of an inch in lenj^h. T^it not all 
the wonns form such ^alls : many can be detected in canes not 
showing any >>wcllings. 

While still young the larva* inhabit mainly the sap-wood, 
and following an irregular spiral course, they frequently girdle 
and destroy the cane. In most cases a number of worms arc 
found in a single cane. Early in May the full-grown larva en- 
ters deeply into the pith of the cane, and here it changes to a pupa, 
from which the adult escapes soon afterwards. 

The eggs are deposited early in summer, mostly during the 
month of July; they are laid on the young canes. 




Fig:. 66. — Afp-ilus ruficollis, Fnb. After Filer. 

The beetle is a rather beautiful insect with velvetv brown- 
ish-black wing-covers, a rather small, dark, bronzy head, and a 
very bright coppery neck or pro-thorax : the underside is of a 
uniform shining black color ; it measures about three-tenths of an 
inch in length, and is shown in Fig. 66. 

Prof. Smith, who has closely studied the life-history of this 
beetle, writes that "it is good practice to cut out all galled canes 
early in spring, and hum thou. Trimming is done at this time as 
a matter of regular cultivation, and the galls are then easily seen. 



60 BUPRESTID-BEETLES. 

No "galled" cane ever ripens a fair set of berries, and it might 
as well be cut out at once. Another satisfactory method is to 
cut off all the new shoots at the surface of the ground about the 
end of June. At this time all the beetles have laid their egfp, 
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and the shoots which come up in July can not be infested. (Of 
course in oifr state we slionid wait at least fourteen days longer 
with this opcrationl. Tlie best results will he obtained by com- 
bining both methods. C"ultiiitr the new shoots causes the death 
of the young larva?, which are luiablc lo subsist on dead wood, 
and being footless, they are unable to migrate to new stalks." 

Another species of Agrilus {A. simiafiis) . imported from 
Europe within recent years, is very <lestructive in the eastern 
Uniied .States; its larva feeds between the bark and wood of 
pear-trees, making immensely long zig-zag galleries, and in this 
manner girdling and killing the tree. It differs in one remark- 
able respect from nur destructive species in that it remains two 
years in the larval state. .VUhough m>t found in Minnesota, the 
peculiar work of this injurious insect is illustrated (Fig. 67), so 
that it may he recr^iized in case our orchanls should ever abound 




in such luscious fniit as pears. Fig. 68 illustrates still another 
species (A. bilineattis Webb-), which is not rarely found in Min- 
nesota. 

After describing such destructive beetles as those mentioned 
above, it is a pleasure to be able to say a good word for the 
insects that form the next families. 
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FAMILY I.AMFYUinAK, 

{Fire-flit's mid Soldier-beetles). 

Ii is scarcely necessary to describe fire-flies, as they are so 
well known, at least in their a<hilt or winj^ed state. Children 
living; in the cunntry have seen these lieautifiil objects flying 
over low places, such as marshes and wet ntcadows, or have 
observed them iu the bushes growing along streams' ponds or 
lakes; they have seeii the flashes produced by them along 
the borders of forests, or in the orchards nearer by. But chil- 
dren iii the larjje cities have ni) opportunity to admire such won- 
derful phenomena, excepting, perhaps, in the larger parks. The 
flashes of light are given off^ at regular intervals, both during 
flight and when at rest in the grass. In some cases both male 
and female insects are inmini>us: in others it is only the one 
sex, and in still other instances, as in the so-called "glow-worm," 
the female is wingless. 

When we look more carefully at these nocturnal beetles, we 
find that the terminal segments of the ahilomen are of a bright 
sulphur-yellow coVir on the inider side, which, at the will of 
the insects, glow with a phosphorescfnt light of considerable 
power Differei t pe s ha ch 1 n s spots arranged in 

vano a s a 1 o e lai.k tl en altogether The beetles are 
of a soft text ire s alK slender some vhat flattened above. 
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with a. more or less retractetl licad. The prothorax is expanded 
in a thin projecting margin, which in some cases almost entirely 
covers the head. 'J he pfcuiiar jwwer of emitting light serves 
two nsefnl purposes; it is no douht a great protection to the 
beetles, and it brings together the sexes. As a protection it 
onl) fails in the case of hidl-frogs, which gobble up such insects . 
in spite of the fire, which is, however- of a cold nature. In fact 
such frogs can be readily attracted and caught by using fire- 
flies as a bait The lar\^ of fire flics burrow m the earth, and 
some of them art, shghth Uiminous thej feed upon the soft 
bodies of other nisects upon snads and uix>n other simdar food. 
A number of inch mscits are illustrated m Fig 69 

Other members of this faniilv of beetles «hich are diurnal 
in their habits are called Soldier beetles (1 ii; 70) They are 



»s?i^ 




also soft, and fretpieiitly (juite gayly colored. They are found 
upon flowers, where they feed upon pollen or nectar, being en- 
abled to do so by the ixisscssion of a fleshy filament attached to 
each maxilla. Iloth fire-ities and soldicr-hcctles eat insects, some- 
tiines even very large ones. The writer has in his possession a 
common Lightning TJng, {I'hotinits pyralis Linn.), which was 
found in the act of eating a beetle of equal bulk. But the bene- 
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fit to owners of fruit-producing plants is derived from the food- 
habits of the larva of such insects. The \aTvx of the "Two- 
lined Soldier-bcellc {Tclcphorus bUincatus Say), are very com- 
mon, and may be si-eii late iu fall riuiiiing over sidewalks, evi- 
dently ill search of winter quarters. These small, very dark 
brown and velvety beings, narrowed at each end. with the edges 
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Vig. 71.— Teleplloru3 blUoeutoa, Say. After Kilty. 

of the segments quite prominently marked, are very beneficial in 
our orchards, and devour immense niniibers of such destructive 
l>eings a.*! the larvie of the plum-curculios. when these enter the 
ground to pujiale. The fat worms of the cixl ling-moths are 
also lo their tast*^^; in fact they are very ravenous, and destroy 
many noxious insects. The larva of this insect is shown in Fig. 71. 



( Cbeckcred'becllcs). 
A large unniber of beetles art inihided in this fa<nih 
Most of them are carnivorous, but a fe« eat dried sknis de(.a\ 
ing meat and similar substances. The adults are found on flow 
ers and on the trunks of trees, runnmg abimt rapidlv somewhat 
resembling brightly colored ants (Pigs 72 and y^^ Some if 
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not most of them, are beautifully marked with strongly con- 
trasting colors, for which reason Prof. Comstock calls them 
"Checkered Beetles'' in his valuable book entitled "Manual for 
the Study of Insects." Some are decidedly ant-like, the pro- 
thorax in this case l^eing narrower than the wing-covers, and 
slightly narrower than the head. These insects have rather long 
legs, the antennae are almost knob-like ; their bodies are more or 
less cylindrical, with a firm texture. Many species are quite 
hairy, others almost smooth. 

The larvae are usually carnivorous, and are most frequently 
found in the burrows of wood-boring insects, chiefly in those 
that live in sap-wood ; others are found in the nests of bees, and 
still others feed on dead animal matter. The slender larvae 
possess short legs and a somewhat prominent and pointed head. 
They are extremely useful in keeping in check such destructive 




Fig. 74-. — Tricbodes mpirorua, Germ.; a, larva; 6, pupa. All enlarged. Aftei 
Riley. 

beetles as bark-beetles and other borers, and for this reason de- 
serve our consideration. Another species of these beetles is 
shown in Fig. 74; it is an insect that can not be called beneficial, 
as it is found as larva in nests of bees, where it feeds upon their 
young, upon honey, and stored pollen. It is not very common in 
Minnesota, and is easily recognized by the brilliant red-banded 
wing-covers. 

Some of these beetles are exceedingly numerous in the pine 
regions of our state, where they do much good by eating the 
numerous bark-insects so destructive to evergreen trees. 
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Another well-known beetle belongs here. It is frequently 
called the "Red-legged Ham-beetle," {Necrabia ruHpes Fab.). 
This cosmopolitan insect is steel blue, with red legs, and is 
clothed with fine hair. Us normal food is dead animal matter, 
for which reason they are exceedingly numerous about glue-fac- 
tories and sla tighter-houses. If they confined their attentton 
strictly to such things, the\' conld be called useful, notwithstand- 




ing what the owners of glue-factories might say, but these beetles 
have learned from experience that smoked ham is much more 
palatable, and for the reason of obtaining this food they enter 
smoke-honses and pantries. 'I'hc illustration, (Fig. 75), gives 
the two stages of this insect, which sometimes causes considerable 
losses, not so much on accouvt of what it eats as of what it spoils. 



FAMILY MALACIUID.M!. 

The beetles composing this family are all small, some very 
small : they resemble lightning-beetles in having soft bodies and 
leathcr\ wing-covers, liut are very much shorter and broader. 
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especially towards the end of the elytra, where the abdomen is 
very broad. The antennae are also short, a little enlarged at the 
tip, and in many species the males have them curiously knotted. 
Upon the sides of their body they possess soft and orange- 
colored organs, which become plainly visible if the beetles arc 
taken up with the fingers, as in such a case these vesicles are 
said to exhale strong odors, offensive to cannibal insects, hence 
they may be considered as organs of defense. 

Members of this family arc frequently seen in the flowers of 




Fig. 76. — MaJacbius warginicoJlis. Greatly cnlarKcd. After Smith. 

fruit-producing plants; they feed also on other insects and their 
eggs. Others have been found in the burrows made by bark- 
beetles. To show how such beetles look an illustration of a 
Malachius is given in Fig. 76. 

FAMILY PTINIDAE. 

(Death-zcatch; Cigarcttc-bcetlcs) . 

This family is composed of rather small insects, rarely ex- 
ceeding a quarter of an inch in length ; the family as such is not 
easily defined, as it contains an aggregation of very odd-looking 
forms. As a rather general character they have a more or less 
cylindrical, firm body, solid wing-covers, and a head that can 
be retracted. Some are possum-like in their method of mimick- 
ing death, and they do this so thoroughly well that it is almost 
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impossible to make tiiem move again. In many cases both legs 
and feelers fit in grooves, and the entire insect appears to be des- 
titute of such useful organs. As various as are the forms of 
such beetles, just so various are their food-habits. Yet the ma- 
jority of the adults and larvae feed on dried animal or vegetable 
matter. Some, however, attack green vegetation. Prof. Corn- 
stock has bred large numbers of one species from the covers of 
an old book, a copy of Dante's Divine Comedy, printed in 1536. 
He does not state whether the insects also consumed the text as 
greedily as the covers! A description of some of these beetles 
will show the range of their habits. 

The Dkath-watch (Sitodrcpa panicea Linn.), named so 
from the licking frequently made when it is working in wood, 




which becomes quite audible during the night when other sounds 
have ceased, has given rise to many superstitions, and ig^iorant 
people consider it as a warning of approaching death. The illus- 
tration (Fig. yO'/i), shows this terrible being to be rather small, 
and certainly not very alarming. It is a bad insect, however, in 
other ways ; and our soldiers can tell many a story of ship-biscuits 
enlivened by the presence of their larvre. In fact the writer has 
seen biscuits thus infested that contained as much aniniai as 
vegetable matter. 

The CiGAHKTTE-BEETLE (Lasiodertita serricorne Fab.), is a 
great lover of the weed in all its forms, and neither chewing nor 
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smoking tobacco is left undisturbed if it can not have cigars or 
cigarettes. It is very destructive to all kinds of tobacco, aud is 
a. serious trouble to the manufacturers of such ware. Still, even 
if more cigarettes were spoiled the general loss to sensible peo- 




ple would not be very important. But there are other members 
of this family that deserve the close attention of fruit-growers. 

The cigarette-beetle is illustrated in Fig. 76 Mi- 

THE APPLE-TWIG HORliR 

(Amphkerus bicaudatus Say). 

This beetle is cylindrical, about one-third of an inch in 
length, of a dark chestnut-brown color above and black beneath. 
By consulting the illustration, (Fig. yy), it will be seen that its 
thorax is roughened in front with minute elevated points, and in 
the males is furnished with two little horns; this sex has also 
two small thorn-like projections at the extremities of the wing- 
covers. This beetle bores into small apple-twtgs in early spring, 
entering close to a bud, and making a channel several inches in 
length, apparently to obtain both food and shelter ; sometimes the 
canes of grapes are invaded in similar places, and are killed in 
consequence. Twigs of pears and cherries are also used for this 
purpose. 

Both sexes make such timnels, and they are occasionally 
found in them during the middle of winter as well as in sum- 
mer; they are usually found in the tunnels with the head down- 
wards. In this manner they sometimes work during the sum- 
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mer months, aiul cause the invaded twigs to die; as a general 
rule, however, the heetles leave their burrows during the summer. 
They now deposit their eggs in the dead or dying roots of the 
"greenbrier" (Sniila.v spec.), or in the dead shoots of the grape. 

The larvae, well illustrated in the figure, as well as the pupae, 
remain in such places until the full-fledged beetle is formed. The 
insects are not common enough to cause serious damage. Twigs 
containing their burrows should be promptly removed and burned, 
and no greenbricrs, a bad weed at the best, should be permitted to 
grow near orchards. Wild grape-vines, if harboring such beetles 
in larger numbers, should also be removed. 

the; red-skouldered sixoxvlo.v. 
(Sinoxylon basilare Say). 

This beetle, closely related to the one just mentioned, is 
found in our state, but is rather uncommon. It is about one- 
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fifth of an inch long, black, with a large reddish spot at the base 
of each wing-cover, as indicated in the illustration (Fig. 78). 
The thorax is also furnished with elevated points and short 
spines in front ; the wing-covers are roughened with dots, and 
appear to be cut off obliquely behind ; the outer edge of this 
■declivity is furnished with three teeth on each side. 

The larva bores into the stems of grape-vines, and sometimes 
into the twigs of apple and peach. It is a much wrinkled grub, 
jrellowish-white, with swollen anterior segments, three pairs of 
short legs, a small head, and an arched body. The pupa is 
formed inside the burrow, and is of a pale-yellowish color. 

The only remedy is to remove and burn infested canes and 




twigs. Several other related beetles have been reported as being 
injurious to orchards, but none of them are found in our state. 
Others, which do not cause any injury to the plants themselves, 
but to the |H)sts to which the canes of raspberries, grapes, and 
other plants are tied, might be mentioned, as fruit-growers are 
sometimes molested by tliem. 

Beetles belonging to the genera of Bostrychus and Lyctus de- 
stroy old and dry wood. The latter especially are sometimes 
very abundant, and their presence may be recognized by the 
large amount of exceedingly fine dust that gathers at the base 
of such posts. 

The beetles themselves are very seldom seen in large num- 
bers on the infested posts, but if we cut open one of them appar- 
ently still solid, we find it entirely honey-combed inside. Even 
such exceedingtv drv and hard substances as hoe-handles made 
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of hickory, if left undisturbed for a long time in warehouses, 
have been known to be entirely destroyed by insects of this 
character. 

D. LEAF-HORNS. 

(Latnellicornia) , * 

Leaf -horns contain only two families of beetles; the first one 
numbers but a few species of remarkable forms, the other a 
ver>' large number; some of them are scavengers, others plant- 
feeders. This second family is one of great extent, and many 
large and showy insects belong to it. But, notwithstanding 
their different forms and food habits, all resemble each other in 
the possession of feelers which terminate in a knob composed 
of three or more leaf-like blades, which, at the will of the insect, 
can be folded up like the pages of a book. 

• 

FAMILY LUCANIDAE. 

(Stag, or Finching-hcetles) . 

Stag-beetles are well named on account of certain species, 
the males of which have immensely large mandibles, sometimes 
branched like the antlers of a stag. Their chief characteristic, 
however, is the form of their antennae. These are tooth-homed, 
i. e., the tips of the feelers are furnished with several stiff pro- 
jections on one side, like the teeth of a comb; the feelers are 
also bent and elbowed in the middle. These projecting plates 
composing the club can not be closed together as they can in the 
next family. (Compare Fig. 9). 

The adult beetles feed upon the sap of bruised trees, and 
they can secure this food by means of brushes located upon jaws 
and lips. By knowing this food-habit many can be attracted by 
purposely bruising such plants, as young oaks, and even wil- 
lows. The eggs are large, globular, white objects, which are 
deposited in the crevices of the bark near the roots. The larvae 
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resemble "wliilf ^Tiibs," <iiily tlicy do not cat tlic roots of 
plants, but bore into the solid wood of the trunks and roots of 
trees, reducing it to coarse sawdust. In most cases the larva 
requires a numt>er of years to reach its full size. 

Stag-beetles are of but little economic importance, but as 
their fonns are very striking, they are of much popular interest. 
The illustration. Fig. 79, shows the male of the large stag- 
beetle {Lucanus elaphns Fab), which does not seem to be found 
in Minnesota, and Fig. 80 that of {L, damn. Thumb.), which is 
fairlv common in our state. 



THE STACl-BF.ETI.E. 

(Lucanus dama Thimb.), 

The male of this large beetle has the upper jaws or mandi- 
bles largely developed; they are curved like a sickle, and possess 
a small tooth near the middle of the inner margin ; the female has 
smaller jaws, also toothed. Large specimens measure about two 
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inches in length ; they are of a deep mahogany-brown color, 
the legs being very much lighter. The broad head of the male is- 
smooth, that of the female narrower and rough. The males fly 
during the months of July and August, and are very strong flyers, 
so that they can t>c heard buzzing about during the evening or 
night. They are attracted by light, and enter our houses, where 
they greatly scare some persons. They never bite, however, 
itnk-ss forced to do so by being roughly handled. The females 
are more retiring in their habits, and are not often found, and if 
seen at all, it is usually upon the tnink of some bleeding tree. 





After Puchs and 



The large larva of this beetle is found in the decaying wood 
of many different kinds of trees, such as oak, apple, cherry, or 
willow. From the very fact that these larvce are only found in 
old and decaying trees we can feel certain that they cause but 
slight, if any damage. Larva and cocoon are shown in Fig. 80. 

A smaller beetle belonging to this family, the Plalycerus qiter- 
ctis Web., is sometimes injurious, because it devours the buds of 
pear trees. Tt is also found in Minnesota, but mostly in the decay- 
ing wood of old oak logs and stumps. It is a rather peculiar 
beetle, nearly half an inch in length, with very large jaws in the 
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male sex, but only small ones in that of the female ; it has ribbed 
wing-covers, black, with a greenish cast. In Illinois it matures 
about the time at which buds of pear trees unfold, and in such 
buds the adult beetle feeds for many days, completely eating out 
the buds and the ends of the new shoots. 

FAMILY SCARABAEIDAR. 

( Lameiiicorn-beetles) . 

This is a very large family, including beetles with a very 
wide range of variation in size, form, and habits. Most of thehi 
are short, stout beetles like the Tumble-bug or June-bug. All 
possess an antennal club, tlie leaves of which can be closed to- 
gether or spread out at will, like a fan, exposing the numerous 
sensory pits with whicli they are densely covered. 

We can divide the family into two well-marked groups, the 
Scavengers and the Leaf-chafers. 

The Scavengers are of little interest to fruit-growers, but a 
few forms will be described to give an idea of their form and 
habits. 

The Tumble-bugs are perhaps best known on account of 
their peculiar habit of forming round balls of dung, which they 
Toll long distances. The two sexes most frequently work to- 
gether, and after having rounded and compressed the ball by roll- 
ing it in dusty places, till it is hard and compact, thus preventing 
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rapid drying of the enclosed moist material, they finally bury it 
in the ground. The male now leaves, and the female eats out a 
cavity in the ball, in which she deposits an enormously large and 
soft egg ; this done, she again closes the cavity by plastering the 
removed portion of the dung over it. The egg soon hatches, and 
in a very short time the larva is fully grown, and transforms to 
a pupa. The whole period of growth takes less than fourteen 
days. The illustration (Fig. 8i, plate i) shows the ball, egg and 
adults of one of these beetles (Canlhon laevis Drury). 

Tumble-bugs were well known to the ancient Egyptians, who 
held one species of them, the Sacred Beetle (Fig. 82), ii>high ven- 
eration. They considered it a symbol of strength and resurrec- 
tion, and for this reason stone imitations of the beetles were placed 
in the tombs with their dead. "The ball, which the beetles were 
supposed to roll from sunrise to sunset, represented the earth; the 
beetle itself personified the sun, because of the sharp projections 
on its head, which extcmlcd out like the rays of light; while the 
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thirty segments of its six tarsi represented the (lays of the month. 
All individuals of this species were thought to be males, and a 
race of males symbolized a race of warriors. The latter supersti- 
tion was carried over to Rome, and the Roman warriors wore 
images of the sacred lieetle in rings." The illustration, (Fig 83), 
shows the familiar action of the two beetles, as well as some 
scluptures and inscriptions. \one of such scavengers are injuri- 
ous ill our country, although exceptions occur in others, where 
members of scavenger beetles destroy roots of the grape vine. 

Other scavenger beetles, like the Copris Carolina Linn., illus- 
trated in Fig. 84, do not roll balls, but they make holes close to or 




larva; b, ball: c, pupa; d. adnit lew 



under manure, especially that of cows, and fill the holes com- 
pactly with this substance as a store of food for their larvae, 
which hatch from eggs deposited in the lowest parts of such bur- 
rows, one in each. Some allied beetles are most beautiful objects, 
of metalhc colors, and beautiiied in the most remarkable manner 
with all sorts of odd horns found upon head or thorax. 
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it has, however, been stated upon very good authority that the 
common black Aphoditis {A. grananus Linn.), illustrated in Fig. 
85, i^as the bad habit of eating into sprouting seeds of corn. At 
all events some species of this genus very often attract the atten- 
tion of farmers, as immense numliers of them swarm early in 
spring,and again late in autumn, over country roads, and especial- 
ly over such roads that have l>een frequented by horses and cows. 
Here the beetles enjoy their last meals before entering the ground 
to pass the winter. The illustration (,1-ig. 86) shows an adult 
beetle and its larva. 




The I.caf-chafcrs, or Hcrbk-oroits Lamellkorns, feed upon 
leaves of trees in their adult state, or they devour the pollen and 
petals of flowers. They are distingiu'shed from the majority of 
scavengers by having more slender legs, with long claws which 
enable them to grasp their food firmly, but do not enable them to 
dig into the ground. Some of them can, however, do so, but not 
so easily as their relatives with filthier habits. As a general rule 
the tip of their abdomen projects beyond the wing-covers, and is 
not shortened or cut off squarely. Since the adults also feed upon 
vegetable matter they are in some cases as destructive as their 
larvie, only, however, for a much shorter period. The larvae feed 
either in rotton woo<l, wlien the\- are harmless, or they eat the 
roots of grasses and other plants. Such larva?, well knewn as 
"while grubs," are thick, fleshy beings, much wrinkled, with a 
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body so much curved that they can only crawl about with great 
difficulty if placed upon the surface of the soil. They possess 
large horny heads, and long, sprawling legs. The posterior seg- 
ment of the abdomen is in many species thicker than the re- 
mainder, and appears dark, being filled with a large amount of 
dirt and other waste matter. In their burrows such larvae can, 
however, move quite rapidly ; they do so by lying on their backs, 
which are usually protected by a cushion of short liairs ; their legs 
are mainly used to grasp the food overhead. 

Many groups of these beetles are familiar, some of them 
well known by the common name of "May-beetles," "Dor-beetles," 
'7une-bugs," "Rose-beetles," "Goldsmith-beetles," "Rhinoceros- 
beetles," "Flower-beetles," and others. Only those that are in- 
jurious to the fruit-grower, or are otherwise of special interest, 
will be described more in detail. 

We have in Minnesota a number of small lamellicorn beetles 
that are sometimes destructive to the flowers of fruit-producing 
plants. They are not numerous enough to cause marked injury, 
at least not unless many of them are at work on the same tree or 
cane. They belong to two genera : Hoplia, and DicJielonycha, 
The former are robust, oval insects, injurious to apples and plums, 
of which they destroy the entire flowers. Hoplia modesta Hald, 
an oval shaped, brown beetle, with a metallic white pubescene 
upon the pointed and projecting posterior segments of the ab- 
domen, and with long legs, well adapted to anchor it in flowers, 
is the most common one of such small enemies. It measures about 
one-quarter of an inch in length, and is shown in Fig. 87, Plate L 

Dichelonycha clongata Fab., and D. subvittata Lee, also pos- 
sess a similar bad habit. Both beetles resemble each other in 
general appearance, but instead of being oval in shape they are 
quite elongated, measuring almost half an inch in length. Their 
general color is also brown, but they possess in addition a de- 
cidedly metallic lustre, varying from all shades of dark blue to 
bluish-green or green. In case of necessity these beetles should 
be gathered and killed. This is easily done upon low plants, 
w^here they can readily be seen, but it is almost impossible when 
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they are found upon trees. But as they are only active during 
the warmer portions of the day, resting or sleeping at other times 
in beautiful cradles of white petals, protected by a covering com- 
posed of yellow grains of pollen, they are easily shaken into an 
inverted umbrella, or in extreme cases into a large sheet spread 
under the tree. However, a simple shaking avails but little, the 
trees must be jarred by a sharp blow made with a mallet covered 
with cloth, to prevent injury to the tnmks. Both species are 
shown in Fij:^- ^7» Plate I. 

TIIF KOSK-CIIAFKR, OR ROSE-BUd. 

( Macrodactyhis subspinosus Fab. ) . 

This (lestnictive beetle is only too well known in some parts 
of the United States, ])ut happily it is of rare occurrence in Min- 
nesota, at least at the present time. It is found in June, about 
the time when c^rapes and nxses are in full bloom; it eats such 
dainty nK>rsels as these highly scented flowers in preference to 
anvthini^ else, Init in their absence it is satisfied with leaves. 

I'rof. Smith, who had ample opportunity in New Jersey to 
study this beetle, which is illustrated in Fig. 89, writes about it 
as follows : 

"Occasionally, for a number of years, the insects appear in 
ever increasing abundance, until the swarms are so great that 
they ruin not only vineyards, but orchards and gardens, eating 
almost every kind of fruit and flower. In the presence of such 
swarms we are almost helpless, and insecticides are of no possible 
use. Xo contact poison kills them, and the arsenites and other 
stomach poisons act too slowly, as two or three days suffice to 
ruin a vineyard. Lest this will seem strange, \ will state that 
I have seen on hundreds of acres of vineyard every vine bearing 
multitudes, and every bunch of blossoms harbored from two to ten 
or even more beetles. I have counted over twenty on a single apple, 
and a full-blown rose may bear as many as thirty or even more. 
We are reduced to actually collecting the specimens from the 
vines by means of funnel or umbrella-shaped collectors, adapted 
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to the method of cultivation in use. They drop readily when the 
■vines are jarred, and the collector should be so made as to roll 
them into the center and into an attache<l pail containing kero- 
sene. This mnst lie done not only daily, but continuously for 
several days until the flight is ovit or Ihe grapes have set, for 
well-set grapes are rarely eaten. Fortunately, a period of ab- 
normal increase seems to l>e followed I)y a period of decrease, 
though the length of Ihe periods have not lieen ascertained. The 




larvae feed in hght land on the roots of various plants, but prin- 
cipally on grass The> pupate in iprm'j, shortly before they 
change to the adult condition and by ploughing infested sod 
at this time a largt, proportion can be destroyed. When only 
moderate numbers ni.cur lime ofttn series to protect the plants, 
or, better, the Bordeaux mixture, which is distasteful to them." 
As may be seen by the illustration this ochreous yellow 
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beetle, slender in fomi, possesses long and very spiny legs, wliicli 
are so sharp that birds refuse to eat their owners. Even hens 
will ogle SHch food, and express their disapproval by letting it 
severely alone, no doubt having learned from experience that such 
morsels will not slide down very readily. When stating that the 
beetle is of an ochreous-yellow color, this statement should be 
amended by saying that this color is produced by dense and even 
scales of that color, which nib off very readily, exposing the 
black colors of the wing-covers and body. In this case we have 
an insect which is both destructive in its larva! and adult stage. 



THE SILKEN SERICA. 

(Serica sericca 111.). 
This small beetle, also oval in shape, but a little larger than 
the Hoplia mentioned before, is of a brown color when still 
young, but becomes quite dark with age. Specimens not in- 
jured by having their surface nibbed are truly beautiful in cer- 
tain lights, showing in such positions almost all the colors of the 
spectnim upon a silky background. This is most markedly the 
case near the sides. But notwithstanding this beauty, they can 
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l)ecome destructive by eating flowers and leaves of our fruit- 
producing p!ants. Serica tricolor Say is shown in Fig. 90. 

This species, as well as two others, the bluish-black S. tricolor 
Say, which has a hairy thorax, and the uniform mahogany-brown 
6'. vespcrlina Gyll., are fairly abundant in Minnesota, and can 
be kept in check by beating them from the plants into inverted 
umbrellas, where they can be gathered and destroyed. Iheir 
larvae are not known, but very likely they live upon roots in 
the ground like the larvae of related beetles. Other species of 
this genus are destructive in California. Fig. 87, Plate I, shows 
S. iricolor Say, and S, vesper tina Gyll. 

MAY-BEETLES, OR JUNE-BUGS. 

{Lachnosterna spec). 

Prof. Saunders, in the book already mentioned, gives a con- 
densed account of the life-history of these beetles in the follow- 
ing words : "Every one must be familiar with the May-beetle, — 
or May-bug, as it is commonly called, — a buzzing beetle, with a 
slow but wild and erratic flight, which comes thumping against 
the windows of lighted rooms in the evenings in May and early 
June, and, where the windows are open, dashes in without a 
moment's consideration, bumping against walls, ceiling, and 
articles of furniture, occasionally dropping to the floor, then sud- 
denly rising again. It sometimes lands uninvited on one's face 
or neck, or, worse still, on one's head, where its sharp claws be- 
come entangled in the hair in a most unpleasant manner. It is 
a thick-bodied, chestnut-brown or blackish beetle, (Fig. 91), from 
eight to nine-tenth of an inch in length. Its head and thorax are 
punctuated with small indentations; the wing-covers, though 
glossy and shining, are roughened with shallow, indented points, 
and upon each there are two or three slightly elevated lines run- 
ning lengthwise. Its legs are tawny yellowish, and the breast 
is covered with pale-yellowish hairs; the under surface is paler 
than the upper. During the day the beetles remain in repose, but 
are active at night, when they congregate upon cherry, plum, and 
other trees, devouring the leaves, occasionally, when very 
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numerous, cniircly strippiiiij tlic trees of foilage (Fig. 92), 
Their strong jaws are well adapted for cutting tiieir food, and 
their notched or double claws support them securely on the 
foliage. 

"The female is said to deposit her eggs hetween the roots of 
grass, enclosed in a ball of earth ; they arc white, translucent, 
and spherical, and ahoul one-twolfth of an inch in diameter. 
When hatched, the small white grubs begin at once to feed upon 
the rootlets of plants ; they arc several years in reaching ma- 
turity, and hence larva; of different sizes are usually found in 
the ground at the same time. When full-grown, they are al- 
most as thick as a man's U:tle finger; they are soft and white, 
have a homy head of a brownish color, and six legs; the hinder 
part of the body is usually curved under, as shown in the illus- 
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tration. This lan'a is generally known as the "white grub," and 
is very injurious to strawberries, devouring the roots and de- 
stroying the plants; it feeds also upon the roots of grass and 
dther plants, and when very numerous it so injures pasture- 
lands and lawns that large portions of the turf can be lifted with 
the hand and rolled over like a piece of carpet, so completely are 
the roots devoured. When cold weather approaches, the grub 
buries itself in the ground deep enough to be beyond the reach 
of frost, and there remains until the following spring.* 

"When ready for its next change, the larva forms a cavity 
in the ground, by turning itself round and round and pressing 
the earth until it moulds a cell of suitable form and size, which 
it lines with a ghuinous secretion, so that the cell may better re- 
tain its form, and within this it changes at first to a pupa, and 
finally produces the perfect beetle. 




or 

Fig. Q'^.—Typbia inornata. Say. After Riley. 



"Remedies :' It is very difficult to reach the larvae underground 
with any remedy other than digging for 'them, and destroying 
them. Hogs are very fond of them, and, when turned into places 
where the grubs are abundant, will root up the ground and de- 
vour them in inmiense quantities. They are likewise eaten by 
domestic fowls and insectivorous birds ; crows especially are so 
partial to them that they will often be seen following the plough, 
so as to pick out these choice morsels from the freshly-turned 
furrow. An insect parasite, the unadorned Tiphia, Tiphia in- 
ornata Say, is also actively engaged in destroying the white grub. 

♦The -writer has long ago come to the conclusion that insects do not enter the 
ground simply to escape the rigors of winter. If they had to do so, they would be 
forced in Minnesota to go to the same depth as water pipes, which have to be laid 
from six to eight feet to prevent treezing! 
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Frequently, when digging the ground, a pale-brown, egg-shaped 
cocoon is turned up (Fig. 93^) ; within this, when fresh, will be 
found a whitish grub, represented at 92c, which, during its 
growth, has fed upon the larva of the May beetle. Within this 
snug enclosure it soon changes to a pupa, and finally assumes the 
perfect form, as shown at a in the figure. The fly is black, with 
sometimes a faint bluish tint, with dusky wings, and the body 
more or less covered with pale-yellow hairs, which are thickest 
on the under side. 

"A curious whitish fungus sometimes attacks this larva and 
destroys it, growing out at the sides of the head; the protuber- 
ance or sprout rapidly increases in size, offten attaining a length 
of three or four inches, when it presents the appearance in Fig. 
94. A very large number frequently die from this cause. Trees 
infested with the beetles should be shaken early in the morning, 
when the insects will fall, and may be collected on sheets and 
killed by being thrown into scalding wa^er. Besides the cherry 
and plum, these insects feed on the Lombardy poplar and the 
oaks. On account of the length of time the larva takes to ma- 
ture, the beetles are not often abundant during two successive 



seasons." 



Alt the time Prof. Saunders wrote the above excellent de- 
scription the numerous species of the genus Lachnosterna were 
not yet well understood, but since that time a number of ento- 
mologists have not alone studied the adult forms, which belong 
to "more than sixty species, but also their larvae, the "white 
grubs," have been studied. Hence the description given above 
applies not to a single species, described as L. fusca Froeh., but 
to a whole group of very similar kinds. Such studies have not, 
however, given us newer and better methods to combat the in- 
juries caused by such insects in the larval condition ; to fight such 
grubs successfully is still an unsolved problem. 

In Minnesota we have a number of species varying in size, 
color, and structural details; some are small and yellow, cov- 
ered with long hairs, others are dark and smooth; some fly at 
the time of year that gives such beetles the popular name of 
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Fig. 94.~Ma7 beetle Tttngus. After Riley. 




JHg. QS.'^LMCbnoaterna triatia, Pab. 
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May or June-beetles, others occur much later in the season, being 
found as late as the end of September, or even early October. 
However, none of these later fl\ing beetles are very numerous. 

The smallest of our species is the L. trislis Fab. (Fig. 
95). It is of a light yellowish -brown or ochre-yellow color, 
densely covered with long and fine hairs; this hair is most 
prominent upon the thorax, and for this reason the beetle is fre- 
quently called the "hairy-necked May-beetle." It is not only 
the smallest species, but also the earliest to appear, and our oaks 
suffer very greatly at the time in which the leaves unfold, and it 
is noi an uncommon occurrence to find the tree entirely bare of 
leaves after repeated nocturnal visits of these beetles. If they 
are at all numerous the observer can detect their presence by the 
peculiar sounds produced by them; it seems as though a large 
swarm of bees was employed in the tree. Such beetles, like 
many of 'tlieir larger relatives, are frequently thrown out of the 
ground early in spring by the spade. 

Our most common larger species are the members of the 
fusca group, and the L, rugosa Melsh. (Fig. 96), which is dis- 
tinguished by shining, but at the same time very rugose wing- 
covers. It is common evervwherc, not alone in the wooded 
regions of the state, but in the open prairies as well. 
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Other species are covered with a very fine pubescence, al- 
most entirely hiding the wing-covers; others have longer hairs 
arranged in parallel rows upon the el)rtra; but all have such a 
familiar look, that the illustrations given will convey a good idea 
of the appearance of nearly all. 

With us the beetles emerge from the ground just alt dusk, or 
soon afterwards, and they leave the trees long l>efore sunrise, so 
that the beating of the trees even very early in the morning will 
secure but a verv few, hence does not amount !to much as a 
remedy. But as such insects can be attracted to light, immense 







Fig. 97. — Lamp trap. After Lintner. 

numbers can be captured and killed by placing under a strong 
light a vessel containing water with some kerosene floating on it. 
(Fig. 97). If we study the captured beetles, we find that in 
some cases only the males of some species have been caught; 
again we find both sexes in about equal numbers, and in some 
few cases mainly females are attracted. But whether the fe- 
males have already deposited their eggs or not is a question, and 
it is also doubtful whether we do much good by so attracting 
them. It seems to the writer that the strong light not alone at- 
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tracts the beetles, but that in doing so we may aggravate the 
■evil in some cases by bringing them to the more valuable trees 
planted near our houses, in which case the females are certain 
to deposit their eggs in our lawns. 

Among the Shining Leaf-chafers, which resemble May- 
t>eetles in form, but are separated from them by the possession of 
tarsal claws of unequal size, one claw in each pair being larger 
than the other, {see Fig. 99), we find species of brilliant colors 



» 




and markings. This is especially true of tropical species, which 
■contain some of the most beautiful Ijeetles known. They possess 
wing-covers and bodies apparently made of gold, silver, or other 
metal. Most of such beeiles are also of medium size; others are 
large, sometimes very large. But few species are found in Min- 
nesota, and none of them are very destructive. 

THE LIGHT-LOVING ANOMALA. 

(Anoiiiala ludcola Fab.). 

This beetle feeds upon the leaves of grape and other plants. 
It is a robust insect, long oval in form, measuring about one-third 
of an inch in length. It is of a pale yellowish-brown color, the 
prothorax is either uniform in color, or black, margined with dull 
yellow ; the posterior part of the head and the ventral side of 
the body are black, but sometimes the abdomen is brown. The 
l)eetles vary greatly in color and markings; some are almost 
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entirely black, and dchers have two broad diverging longitudinal 
greenish bands upon the disk of the prothorax. The beetles can 
be destroyed by means of Paris-green. 

A little larger species of this genus is the "Two-spotted 
Anomala/' (A, binotata Gyll.), which also varies considerably, 
but can in most cases be recognized by two larger or smaller, 
irregular black spots, one upon each wing-cover; head and 
thorax are uniformly polished black or dark-brown, always much 
darker than the wing-covers; the under side of the body is 
colored like head and thorax. 

A much smaller species, the A. miniita Burm., is quite com- 
mon in Minnesota. It varies even more than the two species al- 
ready mentioned, some being entirely dark brown, others bright- 
yellowish brown ; some possess no markings at all, others are 
ornamented with small spots forming one or more bands across 
the wing-covers; while still others have numerous dark spots, 
sometimes confluent, thus forming a narrow upper and broad 
lower band across the elytra. 

Still other members of this genus occur in this state, but 
are more abundant further south, where they sometimes cause 
considerable injur}' to fruit-producing plants. The largest spe- 
cies is A, marginata, Fab., a beetle much larger than those already 
described, measliring about one-half an inch or more in length. 
It is also brown, but with a peculiar green luster, especially if 
seen from above. The darker prothorax is edged with a broad 
margin of yellow. It is shown in Fig. 99. 

These beetles are harmless when they appear singly; but 
sometimes they occur like the Rose-beetle in large swarm?, and 
in such cases they riddle the foliage of the plants to such an 
extent that it resembles a piece of net, and only the larger veins 
are left undisturbed. The larvae live in the ground, feeding there 
upon the roots of plants. As they cannot be reached in such 
quarters we have to fight the beetles themselves, whicji is readily 
accomplished by the use of arsenical poisons, by dusi'ing the vines- 
with fresh air-slaked lime, or by syringing them with a solu- 
tion of whale-oil soap or strong tobacca water. 
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The following letter, published by the late Dr. Lintner in 
one of his excellent reports, will give an idea of th^ trouble 
such beetles may give the horticulturist : "And now we have the 
Anomala marginata. This is the too modest name of a bug, a 
species of May-beetle, which for "pure cussedness" can give the 
rose-bug points and come out ahead. It resembles the May-bug, 
is about half the size and in color is metallic bluish-green. This 
creature appeared for the first time last summer in this section 
just as the rose-bug was leaving, and promptly began devouring 
everything that the other hadn't time to eat. While blessed with 
the appetite of the rose-bug and the elephant combined, it is 
not so formal as the former, but brings all its luggage along and 
remains with us until fall. While the rose-bug has slighted us 
this summer, the A. M. has come again in millions. It began 
eating breakfast about six days ago and hasn't knocked off yet 
to ge!t ready for lunch. Some of my vines are already quite de- 
foliated. I have found them to some extent on blackberry, rasp- 
berry, and rose bushes, but its preference is the grape vine. 

"I tried hand-picking and shaking them into a vessel with 

water and kerosene. I had three men working in a plat of 
thirteen hundred Cynthiana vines for an entire day. In this way 
they destroyed gallons of them. The next morning they were 
there in unbroken ranks, not a vacancy visible. • I then tried 
spraying with London purple, a pound to one hundred and fifty 
gallons of water. If this treatmenit has caused them any un- 
pleasantness I have yet to discover the fact. One might as well 
ijy to convince the Sabbatarians that there are other people in the 
world who have rights. 

"If any of your readers having vineyards have been troubled 
by these pests and have succeeded in getting rid of them I would 
like to learn their methods. Kerosene emulsion might act as a 
deterrent, but I fear that it would spoil the grapes for wine- 
making. In the meanltime, my emotions are too great for utter- 
ance. I think that Job makes no mention of ever having con- 
tended with the Anomala marginata. I would he were here. 
His opinion expressed in choice Chaldaic might possibly fit the 
case and give me some relief. J. K. H." 
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{I'flulnofa t'uncliita Linn.)- 

Tliis is a grape-vine (X'st in moro southern and eastern 
staltes, wiierc it devours the fnliage, but is by no means a com- 
mon beetle in Minnesota, hence not as destructive as elsewhere. 
It is a stout beetle, large specimens almost reaching an inch In 
length, of a clay-yellow color, with three large black dots near 
the margin of the elytra. These spots arc very prominenit in 
northern specimens, but arc frequently very small or even ab- 
sent in southern ones. The whole under side of the insect, in- 
cluding the legs, is black with a melallic green tint. The base 
of the head, l>etween the eyes, 'the margin of the scntellum, and 
one spot on each si<le of the thorax arc also black. The insect 
is nearly oval in fonii, with a polished surface. 




Fig. 100— Pe/Mi 



These beetles fly during July and August, and are only 
active during the day, flying from vine to vine with a heavy 
flight and a loud buzzing noise. Being so large and showy, they 
are easily detected at 'their work, and should be reduced in num- 
bers by hand picking. 
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The female deposits her eggs in rotten wood, on which the 
larva feeds. The latter seems to prefer the decaying roots of 
apple, pear, hickory and some other trees. When full grown it 
is nearly two inches in length, of the usual shape of other "white 
grubs," but not so densely covered with hairs. It has a chest- 
nut-brown head and a translucent white body, of a clearer white 
color than that of other and similar shaped larvae; the la^t seg- 
ment ends in a heart-shaped swelling, short and cut off squarely. 
Seen from the front it is marked as shown in the Fig. lOO at d. 
As soon as full grown the larva forms a slight cocoon of par- 
ticles of the surrounding wood ; in it it changes to a pupa from, 
which the beetle escapes about ten days afterwards. 

THE GOLDSMITH-BEETLE. 

(CotalpQ lanigera Linn.). 

This is without doubt one of our most beautiful beetles, and 
as it is rather common in our state, is well known, at least to 
our children, whose eyes are so sharp in detecting all sorts of 
strange looking or beautiful things. The beetle is almost one 
inch long, and is broadly oval in shape. It is of a lemon-yellow 
color above, glistening like burnished gold, with prismatic re- 
flections on the top of the head and on the thorax. The under 
side is copper-colored, and is thickly covered with whitish wool, 
hence the name lanigera, or wool-bearer. Even the otherwise 
polished upper surface is coated with an exceedingly fine down 
in fresh specimens ; this, however, soon disappears, being rubbed 
off. Fig. loi, Plate III, shows this beautiful insect. 

Although so common it can hardly be called a very injurious- 
beetle. According to Saunders *'this insect appears late in May 
and during the month of June, and is distributed over a very wide 
area, being found in most of the Northern States and in Canada ; 
and although seldom very abundant, rarely does a season pass^ 
without some of them being seen. During the day they are in- 
active, and may be found clinging to 'che under side of the leaves- 
of trees, often drawing together two or three leaves, and hold- 
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ing thein with their sharp claws for the purpose of concealing 
themselves. At diisk they issue from their hiding places, and fly 
about with a buzzing sound among the branches of 'trees, the 
tender leaves of which they devour. The pear, oak, poplar, 
hickorj, silver maple and sweet-gum all suffer more or less 
from their attacks. Like the common May-bug, this beautiful 
creature is attracted by light, and often flies into li^ed rooms 
in summer evenings, dashing against everything it meets with, 
to the great alarm of nervous inmates. In some seasons they 
are comparatively common, and may then l)e readily capliured by 
shaking the trees on which they are lodged in the daytime, when 
tliey do not attempt to fly, but fall at once to the ground. 

The beetle is short lived. The female deposits her eggs in 
the ground at varying <leptlis during the latter part of June, and, 
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having thus provided for the continuance of her species, dies. 
The lives of the males are of still shorter duration. The eggs are 
laid during the night, the whole number probably not exceeding 
twenty. They are very large for the size of the beetle, being 
nearly one-tenth of an inch in length, of a long, ovoid form, and 
.a white, translucent appearance. 

"In about three weeks the young larva is hatched ; it is of a 
KJull-white color, with a polished horny head of a yellowish- 
"brown, feet of the same hue. and the extremity of the abdomen 
lead-color. The mature larva {Fig. 102) is a thick, whitish. 
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fleshy grub, very similar in appearance to that of the May-bug, 
which is familiarly known as the "white grub." It lives in the 
ground, and feeds on the roots of plarits, and is thus sometimes 
very destructive to strawberry plants. It is said that the larva 
is three years in reaching its full growth; finally, it matures in 
the autumn, and late in Ithe same season, or early in the follow- 
ing spring changes to a beetle." 

Among the Rhinoceros-beetles we have in Minnesota a 
number of specie^ which do not possess a shape that is in the least 
like the one giving name to this group of beetles. Yet a few of 
them should be mentioned, as /they are frequently sent to the 
office of the entomologist to be identified. 






Pig. 103. — Cbalepus trachypjgus. Burtn. — After Division of Bntomology, U. S. 
Department of Agriculture. 



It is well known that old manure harbors many grubs that 
look very much like those producing the May-beetles. Yet they 
are mostly of an entirely diff^eren't character, as they change into 
black, polished beetles (Fig. 103), with faint longitudinal striae 
upon their wing-covers. Such beetles have received the scien- 
tific name of Chalepns tracJiypygus Burm. The insects are harm- 
less in Minnesota, notwithstanding their resemblance to the com- 
mon white grub in the larval stage, and there is no danger in 
using the material, in which they thrive, upon lawns and in 
gardens. 

Such good words can not be said about similar beetles of a 
dark brown color that are fairly common wi\h us. Two species 
of Ligyrtis are rather common in Minnesota, and a third, the 
Aphonus trident atus Say, is also found in some numbers in cer- 
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tain seasons and localities. The "Sugar-cane Beetle" (Ligyrus 
rugiceps Lee.) sometimes causes cim-iidfrahle injury to sugar- 
cane and corn in the Southern States. U is shown in Fig. 104. 
L. relicliis Say is exceedingly cnmnion in many places. Its larva 
feeds in rotten manure, and is frequently used as twit for *ish. 

In British Guinea Iwcdes similar to the i.'hiilef'us mentiond 
above were so common near the fields of su^ar-cane that it was 
a punishment to sleep near fires slarteil to keep away th« 
mosquitoes, and it was frequently a (juestioii which of the two 
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insects deserved the prize for being the greatest tormentor. Not 
thalt the beetles would bite, but they would crawl all over a per- 
son, and as their feet were not clad in slippers, but were shod 
with long nails in the form of sharp spines, their presence was 
far from being pleasant, especially as they were "thick as bees." 
Among the members of the Rhinoceros-beetles one species 
should be mentioned, as it is the largest of our American beetles ; 
it is well named the Rhinoceros-beetle, {Dyiiastes tityus Linn.), 
as may be seen in the illustration (Fig, 105). The larva of this 
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giant feeds in the roots of decaying trees, preferring old cherry- 
stumps. The ash furnishes food for several allied but smaller 
species, both for the adult beetles and for their larva. In the 
South, where such bad-smelling beetles are fairly common,' some- 
times very much so, they may be attracted by bruising willows 
or other plants, and there the adults congregate to lap the sap. 
It is only the male that possesses such horns, which are simply 
ornamental, and not useful, as poorly fed larvse produce males 
with very short horns. Notwithstanding the threatening aspect 
of these nocturnal beetles they are entirely harmless. 
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Among the Flower-beetles, so called because many of them 
feed upon the pollen of flowers which they visit for this purpose, 
are many enemies to our trees. Yet they are not always in- 
jurious in eating the pollen, as a number of them repay any 
small damage they may cause by pollenizing the flowers visited. 
Of course if they also eat ripe fruits, corn in milk, or other useful 
substances, they become troublesome. Most of these fairly lai^ 
and frequently brightly colored beetles are flattened or nearly 
level on the back ; the claws of the tarsi are of equal size. 

THE SOUTHERN JUNE-BEETLE, OR FIG-EATER. 

(AUorkina nilida Linn.). 
This beetle, luckily not found in Minnesota, but occurring 
not far from our southern borders, is a good-sized insect, an inch 
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or more in length, which during the day flies about with a buz- 
zing sound like that of a bumble-bee, and like it usually close to 
the ground, excepting when invited by ripe fruit in the trees. It 
is somewhat pointed in front, of a velvety-green color, with the 
sides of thorax and head brownish-yellow. The under side is 
not velvety, but is polished mettallic-green, like the entire head. 
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or is dark brown with a metallic- green tinge. The thighs of the 
legs are yellowish-brown. The beetle varies greatly in size an^l 
coloration ; some measiiro not much more than half an incli, 
and some are also almost entirely dull brown with simply one <z>r 
two broad longitudinal stripes of green upon 'their elytra. Tlie 
insect is illustrated in (Fig. io6), which also shows the peculiar 
shape and sculpture of the head. 




These beetles are very common in the South, and cause cot^' 
siderable damage. Their larvte are found in richly manured sou» 
where they feed upon decaying vegetable matter, and- not upon 
the roots of living plants. They are large white grubs, tougher 
than most of those of the common May-beetles, very hairy, with 
short legs, which forces them to travel on their backs instead of 
their legs when removed from their burrows. To enable them 
to travel in such a ridiculous manner they possess stiff bristles 
upon their backs, which propel them with ease and rapidity even 
over smooth ground. If put upon a table in the normal position, 
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they immediately turn upon their backs, and by the afternate 
contractions and expansions of their body segments they wriggle 
away in a straight line. This is also shown in Fig. 107. 

Remedies against the adults are of little avail. Prof. Smith 
says that a heavy top dressing of kainit and tobacco has proved 
to be as effective as anything in dealing with the larvae in the 
ground. If the trouble is only local, for instance if only small 
lawns are injured by their presence, kerosene emulsion, diluted 
ten times with water, and then washed into the soil by frequent 
waterings or by rain, has proved effective. This remedy has 
been very successfully applied in Washington. But as the larvae 
feed upon decaying vegetable matter, or only in soils richly 
manured, their presence in large numbers is only injurious in dry 
weather, since the burrows made by them have 'the influence of 
drying the soil very rapidly. During a wet season the damage 
they cause is very slight, and many such grubs may be in a 
lawn without in any way revealing their presence. The insect 
is injurious only in the winged stage, and very decidedly so if 
at all numerous. 

The genus Euphoria represents the more typical flower- 
beetles, which are distinguished by the margin of each wing-cover 
having near its base a large wavy indentation, which enables 
these sun-loving insects to expand their' true wings very rapidly, 
hence they can fly as soon as they wish, without any long prepara- 
tion, which is necessary in other cases described before. The 
mouth of such beetles is provided with a brush for sucking pollen. 
A number of such beetles are found in Minnesota, but only one is 
very common and decidedly injurious. 

THE INDIAN CETONIA. 

(Euphoria inda Linn.). 

This is a yellowish-brown beetle, having the wing-covers 
covered all over with small and irregular black spots, which in 
some well-marked specimens form confused bands across the 
wing-cases. The whole insect is covered more or less densely 
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with short, fox-colored hairs. The under side of the body is 
black, and also hairy ; the legs are dull black. The species varies 
greatly in color and markings; when quite fresh, esi>ecially late 
in summer, they are very much brighter than early in spring, 
after hibernating all wimer in the ground. 

These beetles are the earliest and latest of our flower-beetles. 
In spring, long before vegetation has started, they may be seen 
flying along close to the ground, with a loud, humming sound. 
Moist spots, especially near fresh manure, are frequently visiited 
by them. During the early summer none are seen, but later 
they again become numerous, and now they frequent the flowers 
of thistles in great numbers. This would not constitute a crime, 
but these beetles are also very fond of both tassels and green silk 
of corn plants, and ecjually so of the young corn still in the 
milk, from which they suck the juice. Still later they invade th^ 
ripening fruits of all kinds, and burrow in them almost to tlac 
middle, as can be seen in the illustration, (Fig. io8, Plate I). I-tv 
this manner they destroy ripe apples, pears, peaches and grape^ s> 
pnd if they do not actually eat these substances entirely they at 
least cause decay. Fruit left to dry is frequently invaded d.r^K\^ 
injured by them. The normal food consists of the sweet &. -=ap 
which exudes from bruised and wounded trees, and it is not vm- n- 
common to see them swarm about a bleeding tree as would a 
swarm of bees. They are very active and fly almost as read ify 
as the tiger-beetles ; they are also very strong, and it is almc^^f 
impossible to hold them between the fingers, excepting by usin^ 
such force as to crush them. 

Many years ago, when engaged by Dr. Le Baron to make 
illustrations of beetles for him under the direction of Prof. Riley, 
the writer had collected many balls of the common tumble-bug, 
so as to obtain its eggs and larvc^e. Incidentally a white grub was 
added to these balls, which were kept in a tin box, and it was 
found that this larva ate into such balls. The larva transformed 
into the beetle under discussion. 

When the beetles fly aboilt in search of places in which to 
deposit their eggs, they may be seen in large numbers hovering 
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over refuse heaps coming from the kilchon. Mere at the Experi- 
ment Station spoiled melons, jjotatues and similar substances are 
(darted away to a low place in the adjoining 6elds, where they 
decompose. This is the lieailqnartcr I<)r Mtch beetles and the 
eroiind is crowded wiih tlidr larvje. As there is no vegetation 
S'*"o\ving in these places the larv;e evidently feed only upon sucli 
*lecaying material. These, as well as those nientione<I before as 
beetling in <)ld manure, are alnmst entirely nse<l fur Iwiit by the 
young fishemien living in the vicinity of onr numerous northern 
'*kes; they use them simply because in such places the angle- 
^'orms have not vet been introduced. 




The larva of the >■-. iiida is more robust than the common 
white grub, especially the abdominal segments. Mandibles and 
legs are short, the spiracles are pmniinent, and there is a yellow 
plate on the side of the first thoracic segnient. These larvie also 
travel upon their Ijacks with great ease, iml not so swiftly as 
those of the Fig-eaters. 'Jlie different stages of this 
beetle are given in the illustration (Fig. 109"!. 



TH1-: Mi;[..\Nc:i[(n,v crTf>Ni.\. 

(Euphoria melaiicholit'a. Gory). 

This beetle is a little smaller tlian tJie one just described, and 

is dark brown, almost black, with wavy impressed lines across 

the wing-covers, which are made prominent by being filled with 
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white scales. The insect looks polished and a little metallic, and 
has only the thorax covered with fine hairs, barely visible except 
in certain lights. It is not nearly so numerous, but otherwise has 
similar habits as E. intla. It is most frequently found in flow- 
ers. In the South, where it is much more common, it is often 
found about the holes made by the boll-worms in cotton-bolls, 
evidently enjoying the exuding sap. The beetle looks similar 
to the one illustrated in Fig. 107, but is also illustrated in 
Fig. no. 




I, Knoch.-AfCer bra, Bckdt.— After Harrn, 



A number of other species of this interesting genus 0/ 
bedtles occur only in the nests of ants. It is difticult to account 
for their presence- but it is believed that their larvee are beneficial 
to the colony of ants by cutting up the wood and roots found in the 
lower parts of the nest. They may, perhaps, also secrete soni« 
sweet liquid, u.sed by the ants as food. At least some closely 
allied beetles, belonging also to the flower-beetles, to the genus 
Cremastochilus, are known to furiiish food to the ants, hence are 
protected by them. 

THE HER.MIT FLOWER -BEETLES. 

(Osmodcrma eremicola Knoch). 
This and the closely allied Rough Flower-beetle ((^■ 
icatraBeauv.), are rather large insects measuring an inch or mote 
in length, the former species being the largest. Both species are 
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fairly common in Minnesota, and are frequently received by the 
entomologist to name them and describe their habits. The former, 
(creuiicola), is a flat, deep mahogany-brown beetle, nearly smooth 
and highly polished. The latter, (scabra), is purplish-black, and 
"as the wing-covers roughened with irregular and coarsely punc- 
tured stric-e; it has a bronzed a])pearance. P>oth beetles are noc- 
turnal in their habits and hide during the day near the base of 
f^'ees. Though not frequently seen they are common enough. 
^"G insects feed upon the sap of injured trees, but have also been 
seen enjoying a ripe apple. Fig. i lo shows O. crcmicola and Fig. 
' '2, O. scabra. 

The larva; of both species live in the decaying wood of the 
"^I^ple, as well as that of the cherry and other trees; here they 
"^nsume the wood and induce more ra[)id decay. The larva is a 
^^ge, fleshy "white grub*\ with a hard and reddish head and 
^^t*ny scales on the prothorax. When mature, late in autumn, 
^^cli larva forms for itself an oval cell of the fragments of w-ood, 
^^'hich are cemented together with a glutinous material so as to 
^ Avater proof. Inside this cocoon it undergoes its transforma- 
tions, appearing as a beetle during the month of July, August, or 
^^rly September. Frecjuently a number of such larvae are found 
together in the same place, and in this case they can cause con- 
siderable injury. 

Some closely allied beo.les are also lovers of fruit and 
flowers, but cause no damage. The peculiarly marked Gnorimus 
>naculaius Knoch was once found in large numbers eating the 
Howers of the shadberry, a platit fretjuently grown not only for 
Ornamental purposes but also on acount of its pleasantly flavored 
fruit. Several species of a still smaller species of flower-beetles 
belonging to the genus of TricJiius are very fond of flowers, and 
especially so of the rose ; here they sometimes cause much injury 
by eating both pollen and petals. They are diurnal in their habits, 
and are readily detected in such flowers. Some of these beetles 
are very pretty, of a brown, black, dark blue, or even metallic 
green color, marked with white lines, and an abundance of soft 
liairs, as mav be seen in Fig. 113, Plate VI. 
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The vegetable-feeding laniellicorn beetles conltain no directly 
beneficial insects, but a number of more or less injurious ones, 
causing, generally speaking, but slight losses. But most of their 
larvae are decidedly injurious, and all are similar in shape to tl^e 
well known ''white grubs". Prof. Smith writes that: 

**Taken as a whole, the lamellicorns contain no directly be;Ti- 
eficial insects, and the white-grul) larvae are in many cases ixi- 
jurious when they feed on the roots of cultivated plants. Wh^ fe 
a variety of cultivated crops follow each other, there is lit*^^ 
chance for their excessive development, and frequent rotatL 
is therefore inchcated, with as short a period in grass as may 
As the beetles in most cases appear in spring, and oviposit late i^ 
May or in June, land bare at that time will probably escape. K^3l^^ 
sowing of crimson clover, to be turned under by the middle ^^^^^ 
May or ])efore, will in some cases protect the land and adt a^ ^ 
green manure if required; or it may be allowed to remain urm.'*^^' 
mature to make hay, and, if then ploughed and put into potatc^^^^ 
or some crop which the white grui)s do not attack, such as are th_^^^' 
in 'the ground will be starved out. Where white grubs are abum-^^~ 
ant,, strawberries should not follow sod or other grass crops ci^" 
rectly, and the beds should be kei)t clean, at least through tl^^ 
second year. Where the culprits are species of Lachnosterr^^^ 
fall ploughing is indicated, since this will turn out the new^l>' 
formed bedtles at an unseasonable period, and will cause th^"^^ 
death in most cases". 

!•:. TLAXT-EATRKS. 
{ Phytopha^a), 

We now reach the large series of beetles which belong to tVi^ 
Phytophaga or Plant-caters, beetles distinguished by very lon^' 
and thread-like feelers, and which possess apparently four-jointe^ 
tarsi, with the chird joint deeply lobed. This series of more of 
less injurious beetles is divided into two families, the Ceramby'^ 
cidae or Long-horned Beetles, (Bock-kaefer of the Germans), an 
the Chrysonielidae, or Leaf -beetles. 
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There is still another small family of heetles that is located 
between the lamellicorns and the true cerambycids. It is the 
family Spondylidae, composed of but a few species of beetles. 
One of them is very common in Minnesota, especially under the 
bark of pine trees. It is the Brown Parandra, (Parandra 
brnnnca Fab.), an insect of a mahogany-l)rown color, highly pol- 
ished, with short feelers, which have deep impressions in w^hich 
are situated 'the organs of special sense. It is shown in (Fig. 
114, Plate IV). 

FAMILY LOXG-ITORNS. 

{Ceramhycidae). 

This large family contains about six hundred described 
species in North America alone. The beetles composing it are of 
medium or large size, graceful in form, and some are very beau- 
tiful in color and markings. Their body is oblong, often cylin- 
drical, with a vertical, broad head armed with large mandibles. 
The eyes are peculiar, being hollowed out (hmate) on the inner 
side, with the feelers implanted in the hollows; the latter are 
long, sometimes longer than the whole body, tapering towards 
the tip, especially in the males, and are, with the exception of the 
Prionidae, composed of eleven joints. Their legs are also usually 
very long, and the joints of the tarsi, with long claws, are well 
adapted to anchor them safely upon the trees on which they hide 
and feed. Nearly all long-horns can run and fly with almost 
equal ease, bu't some species living in the Western treeless prairies 
possess no true wings. As a general rule, however, these beetles 
depend more upon hiding for tlieir safety than upon running or 
flying, and in many cases their colors and markings blend ex- 
ceedingly well with the objects upon which they rest. When 
held between the fingers some of them can produce a sort of in- 
dignant squeaking by rubbing togefther the prothorax and meso- 
thorax; but some of them also produce this sound, stridulation, 
to call their mates. 

The larvae are borers, living in the solid parts of trees and 
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shrubs, or beneath the bark. They are white or yellowish, with 
a soft body, in which the joints are well separated by deep in- 
cisions, and which tapers slightly from head to tail. The first 
joints are usually enlarged and hammer-shaped, and covered with 
a horny plate, but are not flattened as are those of the "saw- 
horned borers'' already described. Some larvae possess the usual 
number of very small thoracic legs, but the majority have no legs 
ait all, and move up and down in their burrows by alternate con- 
tractions and extensions of the body, or by means of peculiar 
projections or hunches on the segments. Many of them keep one 
end of their burow open, through which they push out the frass, 
(chips and castings), and their presence is often detected by the 
little heaps of sawdust on the bark or beneath it on the ground; 
others are, however, entirely enclosed in their burrows, leaving 
the frass in a compact mass behind them as they extend their 
burrows in front. 

In contradiction to the "saw-horned" or "flat-headed borers" 
they are frequently called "hammer-headed borers," or "round 
headed borers". All these larvae possess powerful jaws which 
enable them to chew food composed of the hardest wood. After 
passing one, two, or three years in the larval state they transform 
to pupae inside the burrows, and soon afterwards change to the 
adult beetles. Before changing to a pupa the larva in many 
cases transforms a portion of the long burrow into a pupal cham- 
ber by means of a plug of chips. With few exceptions such larvae 
attack only dead or dying .trees, or plants weakened in some way, 
perhaps by fire, by transplanting, by pruning, by storms, or by in- 
sects belonging to other families of beetles. 

This extensive family is divided into three sub-families, 
which are separated as follows : 
A. Sides of the prothorax with a sharp margin Prioninae, 

A. A. Prothorax not margined. 

B. Front tibiae not grooved ; palpi never acute at tip . . Ceramby- 
cinae. 

B. B. Front tibiae obliquely grooved on the inner side : 

palpi with the last segment cylindrical and pointed. Lominiae 
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The PRION IDS (Prioninae) are large, sometimes very large 
beetles. They have the sides of the prothorax prolonged out- 
wards into a thin, more or less toothed margin. The wing-covers 
are usually leathery in appearance, and of a brownish or blackish 
color. 

THE BROAD-NECKED PRIONUS. 

{Prionus laticollis Driiry). 

This gigantic borer, not uncommon in our state, measures 
in the larval stage from two and a half to three inches in length ; 
i(t is of a yellowish-white color, with a small, homy, reddish- 
brown head, to which are fastened exceedingly dark and hard 
jaws ; a bluish line marks the center of the back. This large grub 
cuts a cylindrical hole a little below the surface of the ground, 
into the roots of plants, such as the grape-vine, blackberry, oak, 
cherry, and apple. If the root is small, barely large enough to 
contain the larvae, nothing but a thin skin of bark is left to hide 
the intruder. The same larva is sometimes also found in open prai- 
ries away from other roots than those of the plants growing in 
such places. In such cases the borer is an external feeder, but 
it never grows to the formidable size of others feeding inside of 
roots, and as a consequence the adult beetle of this form found 
in prairies are much smaller, and of a very much lighter color. 
The larva feeds for about three years, when it changes toward 
the end, of June to a pupa within the root it had occupied. Of 
course where such borers abound the injury is great, and if a tree 
is badly infested nothing remains but 'to dig it out and burn it. 
Even large trees can be killed by such borers; the grape and 
apple seem to be able to stand the injury better than other plants, 
but they also suffer very much, even if not killed outright. In 
berry pa'tches infested with such insects a sudden wilting of the 
plants in a hill, or part of a hill, indicates their presence, and 
steps should at once be taken to find and destroy them. 

The beetles, which vary in length from less than one inch to 
two inches, and even more, are of a pitchy-black color; in the 
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prairie forms they are sometimes yellowish-brown. They possess 

powerful jaws ; the twelve-jointed feelers are in the female rather 
slender, in the male longer, stouter and toothed; the thorax is 
short and wide, armed at the sides with three teeth. The leathery 
wing-covers have three slightly elevated lines each, and arc 
thickly punctua'e. The female is a rather bulky beetle, the male 
much smaller with a shorter body. The illustration, (Fig. 115), 
shows this beetle in its various stages, and Fig. 116, Plate VI one 
still in its burrow but ready to leave. 




Another species (F. imbricomis Linn.), or the "Tile-homed 
Prionus," is also found in Minnesota; it is similar to jthe one de- 
scribed, and has the same habits, but is not so common. The 
early stages are almost identical in appearance, but the male 
beetle has received the above name because the joints of the 
feelers overlap one another like tiles on a roof. There is another 
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- jfBatomolosT, 

rather remarkable difference in these two species, viz. : laticollts 
has in both sexes twelve- jointed antennas, while in imbrkornis 
the feeler of the male is composed of nineteen, that of the female 
of about sixteen joints. Fig. 117 shows the male of imbricornis. 
The Typical Cerambycids, (Cerambycinae) , contain about 
four hundred North American species, divided into more that one 
hundred genera. 

TTIE fiHAPE-VINE PHYMATODES. 

iPhymalodes amoeniis Say). 

This beautiful beetle is frequently sent to the entomologist 
as being destructive to the grape-vine. But this is not exactly 
the case, althougli there is no doubt that it is frequently found 
about such plants. But it only feeds in its larval stage in dead 
or dying wood, hence all vines properly 'trimmed will not harbor 
it. The dead vines of the wild grape, however, offer an excellent 
abode for it. The beetles are bright blue, with a yellowish-red 
thorax. They appear in spring, and deposit their eggs in dead ^^ 
dying canes. The beetle is shown in Fig. ii7/^. 

Closely allied species of Phymatodes are frequently very nu- 
merous about cordwood ; here they breed in such numbers that 
the bark is often loosened by their larvK, and slips off entirely 
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during tlie following spring. The wood-men on that account call 
them "Bark-sHpi>ers." Other species in the Southern States are 
"cry apt to injure tan-bark. Trees cut in summer or early m 
autumn, after the beetles have disappeared, are not attractive to 
them in the following season, and escape injury. 




Pig. lI8.-Hj-/t 



Hylotriipes bajutus Linn., a beetle very similar in form to the 
species of Phymatodes, is shown in Fig. ii8; it is one of the few 
longicorn beetles that burrow in the larval state in dead wood, 
even after it has been used for building purposes. 

THE BELTEU HICKORY-BORER. 

{Chion cinctns Drury). 



This common beetle, {Fig. 119), distinguished by very 
narrow wing-covers, which are armed with two little thorns to- 
ward the tips, is of a hazel color, with a tint of gray produced by 
the shor'i hairs covering it ; it is also marked by an oblique ochre- 
yellow band across each wing-cover, not always present, however. 
The thorax is armed with a short spine on each side. The feelers 
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of the male are more than twice the length of the body, which 
measures from three-quarters of an inch to one and a quarter 
inch in leng'th. 

The larva of this beetle feeds in the wood of hickory and 
walnut. Here it forms lonq: galleries in the trunk in the direc- 
tion of the fibers of the W(X><1, and in such a gallery it later under- 
goes the transformations to a pupa and adult. 

Besides the trees mentioned alK)ve as furnishing food to 
these larvae, others are equally infested, as the oaks; even plum 
and apple trees do not escape. 





fHg. 119.— CAtoa ductus, Dm ry. —After Vig. 12l^.~-CjlhBedccoraa,0\\y.^ 
Harris. After I^conte. 



OAK PR U NEK. 

(Elaphidion parallelum Newm.). 

The name "oak-pmner" does not mean that the larvae of 
these destructive beetles devote all their attention to oaks; they 
are also found in the apple, hickory, cherry, and other tr^es. The 
name "pruner" is very descriptive as the larvae, when nearly full 
grown, girdle the twigs and branches inhabited by them from the 
inside, not the outside, so that the firsft high wind of autumn and 
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early winter breaks them off, dropping twig and larva to the 
ground. To girdle a twig from the inside is a nice trick, and it 
is difficult to explain how the larva succeeds in performing it. 
When we look at one of the squarely cut off twigs we can de- 
tect that it has been cut in a spiral manner. The purpose of cut- 
ting them off seems to be plain, being done to preven't the drying 
of the wood» which in contact with the ground and covered with 
snow during the winter, is not apt to become [too dry for the re- 
quirements of the enclosed insect. In such burrows, usually 
made in the tips of twigs and smaller branches, the larva winters, 
and completes its 'transfortnation in the month of June or July 
following. 

Under infested trees we can find such fallen twigs in large 
numbers during the fall, and as they contain the culprit it is of 
course very simple to gather and burn them. These insects are, 
however, no»t an unalloyed evil, as they tend to make our shade 
trees near the house much denser by forcing the plant to produce 
a number of small twigs instead of a few large ones. 

The insect also attacks the wood of young shoots, especially 
if these should have been injured by fire, or by the tramping of 
calttle. The writer has seen an extreme case, in which these in- 
sects in less than five years destroyed all the young growth of 
trees over an area of several hundred acres. In this case the 
land was covered with a very dense growth of black oak, pop- 
lars, hazel and other plants. As soon as cattle were permitted to 
force their way through this tangle of small trees to reach a lake 
surrounded with pastures, narrow cattle paths were first formed 
which soon widened to broad avenues, as the bruised trees in- 
vited destruction by all kinds of insects, but especially by these 
pruners. Their presence could easily be detected by !the fact that 
the whole ground was covered quite deep with pruned twigs. 
Five years later only a few stumps of the larger trees, with the 
exception of some few poplars and willows that sprang up as soon 
as the oaks disappeared, remained. 

The adult beetles are very elongated, brown, covered with a 
whitish, mottled pubescence; they have long and rather stout an- 
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tennae, which in some species are armed with liorns ; their narrow 
wing-covers possess two smaller pointed projections at their pos- 
terior extremity, one on each side. 

'A number of species occur, all similar in general appearance 
and habits. The Parallel Elaphidion (E. parallelum Newm.), 
is the mos"'t common one. The female lays eggs near the axil of 
one of the leaf buds, where the young larva also enters the twig, 
enlarging the channel as it increases in size. 

The ArPLE-TREE Pruner, (£. villosum Fab.), is very sim- 
ilar in general appearances. The feelers of the male are longer 
than the body, which is covered with short grayish hairs, which 
in some places are crowded together on the thorax and elytra, 
forming pale spots- The under side of the body is chestnut- 
brown. Prof. Saunders describes the habits of this species of 
beetle as follows : 

"The peculiar habits and instincts of this insect are very 
interesting. The parent beetle places an egg in the axil of a leaf 
on a fresh green twig proceeding from a moderate sized limb. 
When the young larva ha'tches, it burrows into the center of the 
twig, and down towards its base, consuming in its course the soft 
pulpy matter of which this part of the twig is composed. By 
the time it reaches the main limb, it has become sufficienitly ma- 
tured to be able to feed upon the harder wood, and makes its 
way into the branch, when the hollow twig is vacated, grad- 
ually withers, and drops off. The larva, being now about half 
g-rown, eaJts its way a short distance through the middle of the 
branch, and then proceeds deliberately to sever its connections 
with the tree by gnawing away the woody fiber to such an extent 
that the first storm of wind snaps the branch off. This is 
rather a delicate operation for the insect to perform, and requires 
wonderful instinctive skill, for should it gnaw away too much 
of the woody interior the branch might break during the pro- 
cess, an accident which would probably crush the workman to 
death ; but the insect rarely miscalculates ; it leaves the bark and 
just enough of the woody fiber untouched to sustain the branch 
until it has time to make good its retreat into the burrow, the 
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opening of which it carefully stops up with gnawed fragments 
of wood. If the limb be short, it severs all the woody fibers, 
leaving it fastened only by the bark; if longer a few of ^ihe 
woody fibers on the upper side are left ; and if very long and 
heavy, not more than three-fourths of the wood will be cut 
through. Having performed the operation, and closed its hole so 
thait the jarring of the branch when it fall may not shake out 
the occupant, the larva retreates to the spot at which it first en- 
tered the limb. After the branch has fallen it eats its way grad- 
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ually through the center of the limb for a distance of from six 
to twelve inches, when, having completed its growth, it is trans- 
formed to a piipa within the enclosure. Sometimes this change 
takes place in the autumn, but more frequently it is deferred un- 
til the spring, and from the pupa the beetle escapes during the 
month of June. 

"The larva, {Fig. 120), when full grown is a little more 
than half an inch long, thickest towards the head, tapering grad- 
ually backwards. The head is small and black, body yellowish- 
white, with a few indistinct darker markings. It has six very 



LONG HORNED BEETLES. 117 

minute legs attached to the anterior segments. The pupa is about 
the same size as the larva, of a whiltish color, and is also shown 
in its burrow. 

"Birds are active agents in the destruction of these larvae; 
they seek them in their places of retreat and devour them. Should 
tfiey a't any time become very numerous they may easily be dis- 
posed of by gathering the fallen branches and burning them 
before the insect has time to mature." 

Several other beetles of this genus are also destructive, and 
especially so in the orange-growing states, where the Unarmed 
GiRDLER (£. inerme Newni.), destroys the twigs of orange trees. 
It is called "unarmed" because the beetle lacks the two spines 
at the tip of the elytra. Of course it is not necessary for our 
fruit growers to prepare themselves to fight this beetle. 

THE TWO-SrOTTED HICKORY BORER. 

ff 

(Tylonotus bimaculatus Hald.), 

This beetle, (Fig. 121, Plate V), equal in size to the "apple- 
tree pruner," but broader, is a rather pretty insect, dark-brown, 
with either two yellowish spots near the tips of the elytra, which 
are unarmed, or with four spots, two of which form almost a band 
across the wings. Our specimens in Minnesota are almost in- 
variably four-spotted. 

The larva of this beetle feeds in the wood of hickory, but- 
ternut, and walnut, and is sometimes quite numerous and corres- 
pondingly injurious by destroying the terminal twigs of such use- 
ful trees. It occurs also under the bark of the white or paper 
birch, and in the ash. 

THE TWO-SPOTTED MOLORCHUS. 

{Molorchus bimaculatus Say). 

This peculiar small beetle, about a third of an inch in 
length, is not mentioned because it is very destructive, but be^ 
cause it differs from nearly all our longicoms in having the 
wing-covers only half as long as the abdomen. It has a veiy 
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slender body, black, with head and thorax coarsely punctured ; 
each of the short wing-covers has a yellowish dash almost par- 
allel with the inner margin ; the feelers and legs are brownish. 

The larva of 'this beetle has been found in hickory twigs and 
branches ; also in those of the maple. The beetles themselves 
are very active, and fly about flowering shrubs during the warm 
and sunny days of June and July. 

We have a large number of very prettily marked longi- 
corn beetles which fly about during the day as actively as wasps, 
visiting flowers for the sake of their pollen and honey, and 
which race up and down the trees in which they were born or in 
which they intend to lay their eggs. Those interested in flowers, 
and especially in golden-rods, must have seen such beetles, us- 
ually of a dark brown or almost black color, marked with wavy 
golden-yellow lines across their wing-covers. A species not 
uncommonly found upon golden-rods in our prairies, away from 
any forests, is shown in Fig. 121J/2. It is Cyllene decorus Oliv. 
Some similar beetles are very destructive in their earlier stages, 
and on this account it is, or was, even forbidden to plant such 
trees as the locust. Maples, ash, hickories, walnut, butternut, 
and other trees suffer equally, and therefor two of the insedts 
will be described and illustrated. 

THE PAINTED HICKORY-BORER. 

{Cyllene pictus Drury). 

This and the Locust-borer (C robiniae Forst.), are very 
similar in size, color and markings. The illustrations (Figs. 122 
and 123) on Plate IV are excellent ones and were kindly loaned 
by Prof. Webster, the entomologist of Ohio. 

The former, {pictus), appears as a beetle only in spring; the 
latter, {rohinidt), only towards fall, when large numbers of them 
may be collected upon the flowers of the beautiful golden-rod. 
The "painted hickory-borer" is a velvety black beetle, with nu- 
merous narrow, pale-yellow transverse bands upon the el)rtra 
and across the thorax. With a little imagination one of these 
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wavy lines looks like a "W". The legs are dark-red as arc the 
feelers; in the **locust-borer*' the yellow color is darker, and the 
wavy lines are usually a little broader. 

The larvae of bath bore under the bark of their respective 
food-plants, and later into the solid wood, where they attain 
their growth in less than a year. The k)CUst-borer is a serious 
pest, making the growing of the sweet-scented locust almost im- 
possible in many localicies, and in not a few places such trees 
have been completely destroyed. As soon as a tree attains a 
moderate size it is riddled with the large holes made by the larva:, 
and for a few years leads but a sickly life, eventually dying 
down to the ground. 

Prof. Packard in his fine work: "Insects Injurious to Forest 
and Shade Trees" gives the following remedies against such bor- 
ers as the robiniae/* An excellent way to save a valuable shade tree 
from the attacks of this borer is to thoroughly soap the trunk 
late in August, so as to prevent the bcdtle from laying the eggs 
early in September. All insects breathe through little holes; 
now, if a film of soap, or grease, or oil of any kind closes the 
openings of these breathing pores, the air cannot enter the res- 
piratory tubes which ramify throughout the interior of the body, 
and the insect dies by iisphixiation, i. e. drowns." Harrison 
states 'that whitewashing and covering the trunks of trees with 
grafting composition may prevent the female from depositing 
her eggs on isolated trees. A coating of oil, whether it really 
kills the worms in the manner suggested or not, is an excellent 
remedy, as it is oflfensive to the female beetles. It is an im- 
provement, however, to add a little Paris-green or London- 
purple which fill the cracks with a fine film of these jX)isons ; 
if eggs are deposited the larva? hatching from them will be pois- 
oned in eating their way into the wood. To whitewash a -tree 
looks bad, and moreover is apt to attract the beetles, as insects 
of this kind are attracted to white objects. 

An allied, but larger species, varying from velvety brownish- 
black and unspotted to an intense black beetle with bright yellow 
spots, sometimes united into wavy bands, is getting rather com- 
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mon in our state, where it infests the ash. It is very destructive 
when at all numerous. 

A large number of smaller but equally beautiful beetles be- 
long to this family. All are more or less injurious, but not to 
fruit-producing plants, being most abundant in evergreen forests. 

Some few other longicorn beetles also belong here, which 
are more or less injurious to wild plants. In places where the 
elderberries are utilized a most beautiful beetle is sometijnes 
injurious, because its larva bores and feeds in the pith of these 
plants. The beetle is quite common in June and July, and is 
found resting upon the foliage, but is wide awake and ready 
to seek safety in flight. 

The Elderberry Beetle, {Desmocerus palliatus Forst.), is 
dark blue with greenish reflections. The basal half of the wing- 
covers is orange-yellow, and in strong contrast with the rest of the 
body. The black feelers have the middle joints thickened at che 
outer ends, so that they look like a series of knots, for which 
reason the beetle is sometimes called "Knotty Horn'*. It is shown 
in Fig. 124, Plate VI. 

There is another large series of very beautiful longicorn -bee- 
tles which are frequently observed, as they are visitors to our flov. - 
ers, in which, covered with pollen, they are sometimes bareh' visi- 
ble. On account of this they are certainly beneficial, even if their 
larvae burrow into the wood of trees. The wild chestnults in 
more southern regions would not produce so many nuts if their 
flowers were not so profusely scented, thus attracting beetles of 
this kind, which are not slow to accept such invitations. 

To show how at least one of these beetles looks, the des- 
cription of Gaiirotes cyanipennis Say. an insect living in the wood 
of butternut, is given. The beetle is black, tinged with copper; 
the feelers and legs are reddish-brown, and the elytra are of a 
most beautiful violet, blue or blueish green color, and are highly 
polished. It is shown in Fig. 125, Plate IV, and a member of the 
genus Strangalia in Fig. 126. 

Among the Lamiid Longicorns (Lamiinae) we also have 
a large number of fine beetles, some of which are decidedly 
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injurious, not alone to forest trees, but to fruit-producing' irecf as 
well. Members of this group of beetles have a roundei pro- 
thorax, frequently armed with rather long thorns, but not always 
so; their fore-tibise are grooved on the inner side, and the last 
segment of the palpi is cylindrical and pointed. 




{PsCHOcerus supcrnolalus Say). 

It is not uncommon at all io lind a small larva in the branches 
and smaller shoots of our currant bushes, which in early spring 
changes to a small, brown, and slightly flattened beetle, rarely ex- 
ceeding one-quarter of an inch in length. It is beautifully marked, 
although some specimens are almost uiiicolored. Bright-colored 
specimens are clothed with white hair, which is grouped so as 
to form two white spots towards the end of the wing-covcis, 
frequently so broad as to join at the suture, in which case they 
are lunar in shape. In the center is another fine and wavy white 
line, sloping from the sides back to the suture, and enclosing at) al- 
most black space. The scutellum is also white. 
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If this insect (Fig. 127) should become abundant enough to 
become troublesome, it can be held in check by close pruning 
during the late fall or winter ; the cuttings should be burned be- 
fore spring to destroy the larvae in them. According to Dr. 
Hamilton this beetle sometimes hibernates, as he found three of 
ihem in the folds of a Cecropia cocoon taken in February from 
the currant bush. 

Although not an enemy to fruit-producing plants the Saw- 
yer {Monohammus confusor Kirby) is so frequently seen, so 
destructive to pines, and so often received by the eritomologist 
to be named, that its life-history will be given in a few words. 





After Sanndera 



It is a beautiful brown or gray beetle, covered more or 
less densely with a silky down, most prominent upon the thorax, 
for which reason it is sometimes called the "Silver-bug." The 
elytra are mottled, with raised black dots or dashes; the thorax is 
armed upon each side with a large thorn. The beetle measures 
about one inch and a quarter in length, and is readily recognized 
by the long feelers, which in the female are as long as the body, 
and in the male twice as long. These enormously long antennae 
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are in constant motion when the !)eotle is running about and 
point forward in this case; when the <»wncr is asleep they bend 
backwards, and are close to the body. 

The larva lx)res in the sound wood of pine and fir, making 
^hen full grown, a large hole, half an inch in diamater. It 
changes to a pupa, and soon afterwards "to the adult beetle. 
Such borers are exceedingly numerous in our neglected pine 
forests, invading all the trees that are injured by fire, or which 
are bruised by trees felled by the axe of the wood-cutter. When 
everything is quiet the gnawing of such larvae can be plainly 
heard in the dry trees, which act as a sort of a sounding board. 
This insect is shown still in its burrow in Fig. 128. 

There is another insect, not as bulky, but nearly as long, with 
equally long horns, which in the Southern States is quite des- 
tructive to the mullx^rrv. Our mulberrv bushes are also invaded 
by a similar, but much smaller bedtle, which is, however, not 
numerous enough to cause much injury. 

The hickory is invaded by a number of borers, which in 
more southern regions cause the loss of many young trees. The 
Common Htckory-borer (Goes iigrinus De Geer), and the 
Beautiful Htckory-borer (G. pulchra Hald.), as well as G. 
oculafus Lee. and G. debilis Lee. belong to this genus. 

THE BEAUTIFUr. HICKORY-BORER. . 

(Goes pulchra Hald.). 

This insect (Fig. 129, Plate VI) is well named pulchra, mean- 
ing beautiful. It measures a little over an inch in length, is reddish- 
brown, and marked with dark brown in such a manner that across 
the wing-covers a band is formed, which gradually shades off 
into the general color of the beetle towards the tip. This mark- 
ing of 'the wing-covers is produced by a close belt of fine hairs. 

The beetle deposits eggs upon the different kinds of hick- 
ories, frequently selecting for this purpose the smaller trees, an 
inch or more in diamater. The presence of the larvae inside 
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sometimes forces the trunk to enlarge at that point, so ithat a 
large gall-like swelling is produced. This of course kills the tree, 
which during a heavy wind breaks at this weak place. 

There are a large number of small grayish longicoms, more 
or less sprinkled with white scales arranged in larger spots or 
irregular wavy lines, which infest all sorts of trees, and among 
them our frui't trees. The beetles look like the dead bark upon 
which they are usually found hiding. Most of them have their 
short thorax armed with a minute spine on each side, but this is 
not always the case. A few of the more important ones will 
be described. In case they should at any time become numerous 
enough to become destructive the dead twigs should be cut off 
and burned, and an alkali wash applied to the bark, as rec- 
ommended against the "Round-headed Apple-tree Borer," a 
beetle to be described later. 

THE LONG-HORx\ED BORER. 

(Leptostylus aculifer Say). 

This beetle (Fig. 130) is rather robust in shape, with long 
tapering feelers, ringed with black and white. It is of a brown- 
ish-gray color, with numerous small 'thorn-like points upon the 
wing-covers, and a V-shaped band, margined with black, a little 
behind the middle of the elytra. Some well marked and fresh 
specimens are little beauties, being almost silvery white, with 
dark dots on the band already mentioned. The insect measures 
a little more than one third of an inch in length. It is most com- 
mon during August, when it may be found hiding on the trunks 
of apple-trees. Here, and also in other trees, it lays eggs, which 
shortly afterwards hatch into small grubs, which enter the tree, 
burrowing under the bark. 

Leptostylus macula Say, a very similar beetle, is also often 
found upon old apple-trees ; it probably feeds in them as a larva. 

The closely related genus Liopus also furnishes a contingent 
of beetles which feed in our orchards. These beetles are smaller 
and more elongated. In the next genus we find a small beetle 
which occurs in large numbers in old apple-trees. 
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THE APPLE LEKTURGES. 

{Lepturges facetus Say). 
This insect, though very small, as seen in the hne under the 
illustration, (Fig. 131), is a very handsome, slender beetle, in 
some cases much less than a quarter of an inch long ; it is of a 
pale ash-gray color, with a purplish tinge. The rather long 
and hairy feelers are yellowish-brown, and are ringed with black- 
at the tips of each joint. The smooth wing-covers possess 
an irregular dark spot on their anterior portion, and a broad 
black band across the posterior part, just leaving the tips pale- 
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Fig. 



gfay; other blackish spots and streaks are found elsewhere. 
These beetles occur most numerously during late June and in 
July, when they are engaged depositing their eggs on the bark 
of the branches, which the young larvK enter, and in which they 
undergo their transformations before the next summer. 

The larva has the usual form of such borers, is about a 
quarter of an inch long, slender, with the anterior segments 
enlarged and the abdomen rather blunt. It is eritirely covered 
with fine and short hairs. 

Many other beetles, which are all of about the same siz^, 
similar color and markings, are more or less injurious to fruit 
trees. By beating the small dead twigs of some trees, as the 
oak, chestnut, hickory and others, large numbers will fall into an 
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inverted umbrella held beneath, and this is one of the methods 
used by collectors of beetles to colledt their pets. 

THE TWIG-GIRDLER. 

(Oncideres cingulatus Say). ' 

This fine beetle, a little more that half an inch in length, has 
a very elegant but modest appearance, being of a brownish- 
gray color with dull reddish-yellow dots, and having a broad 
gray band across the middle of the wing-covers. The antennae 
are longer than the body. 

It is of rare ocurrence in Minnesota and not mentioned be- 
cause it is injurious, but on account of its habit of girdling the 
twigs of the hickory, pear and other trees, and its interesting mode 
of laying eggs. The female lays an egg in a twig or branch, which 
it then girdles a little distance below, eating a groove about one- 
tenth of an inch wide, and as deep, so that a high wind breaks it 
down. The foliage on such a twig wilts at once, and the wood 
is then in the exact condition desired by the larva, which under- 
goes its transformations undisturbed by growth or undesirable 
moisture. Sometimes shade trees are also attacked, but a care- 
ful gathering and burning of the fallen wood keeps the insect in 
check. 

The illustration (Fig. 132) shows the female at work. 
Some'times a number of twigs are thus amputated, and it has been 
reported that a persimmon branch not more than two feet long 
contained as many as eight eggs, one egg being placed under 
each of the successive side shoots; in another case seven eggs 
were crowded together in a small hickory branch only three 
inches long, which shows tha't this insect can become decidedly 
injurious if at all numerous. 

THE ROUND-HEADED APPLE-TREE BORER. 

(Saperda Candida Fab.). 

This is one of the worst and most familiar orchard pests, 
preferring to bore into the apple, although the quince is as badly 
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infested; it also occurs in the pear, hawthorns and some other 
plants. The beetle appears late in June or July, and is ndt found 
in lajge numbers in our state. Prof Saunders gives the follow- 
condensed description of this beetle and its work : 

"The Round-headed Apple-tree Borer is a native of America 
whose existence was unrecorded before 1824, when it was de- 
scribed by Thomas Say. The year following, its destructive 
character was observed alx)ut Albany, N. Y. It is now widely 
and generally distributed, and probably it was so at that time, 
although unnoticed, since it inhabits our native crab and thorn 
bushes, and also the common June-berry, Amelanchier canadensis. 
While preferring the apple, it also makes its home in the quince, 
pear and mountain-ash. In its perfect state it is a very handsome 
beetle, about three-fourths of an inch long, cylindrical in form, 
of a pale-brown color above with two broad creamy white 
stripes running the whole length of its body ; the face and under 
surface are hoary-white, the antennae and legs are gray. The 
females are larger than the males and have shorter antennae. 
The beetle makes its appearance during the month of June and 
July, usually remaining in concealment during the day, and 
becoming active at dusk. 

"The eggs are deposited late in June, in July and most 3f 
August, one in a place, in an incision made by the female in the 
bark of the tree near its base. Within two weeks the young 
larvae are hatched, and at once commence with their sharp man- 
dibles to gnaw their way to the interior. 

"It is generally conceded that the larva is three years in 
reaching maturity. The young ones lie for the first year in the 
sap-wood and inner bark, evcavating flat shallow cavities, about 
the size of a silver dollar, which are filled with their saw-dust 
like castings. The holes by which they enter being small, they 
are soon filled up, though not until a few grains of castings have 
fallen from them. Their presence may, however, be detected in 
young trees from the bark becoming dark-colored, and some- 
times dry and dead enough to crack. Through these cracks 
some of the castings generally protrude and fall to the ground in 
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a little heap ; this takes place especially in (he spring of the year, 
when, with frequent rains, the heaps become swollen by the ab- 
sorption of moisture. On the approach of winter the larva 
descends to the lower part of its burrow, where it doubtless re- 
mains inactive until the following spring. 

"During the next season it attains about half its growth, 
still living in the sap-wood, where it does great damage, and 
when, as often happens, there are several of these borers in a 
single tree, they will sometimes cause its dealth by completely 
girdling it. After another winter's rest, the larva again becomes 
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active, and towards the end of the following season, when ap- 
proaching maturity, it cuts a cylindrical passage upwards, vary- 
ing in length, irito the solid wood, afterwards extending it out- 
ward to the bark, sometimes cutting entirely through the tree, 
at other times turning back at different angles. The upper 
part of the cavity is then filled with a sawdust-like powder, 
after which the larva returns to the part nearest the heart of 
the tree, which portion it enlarges by tearing ofT the fibers, with 
which it carefully and securely closes the lower portion of its 
gallery, so as to protect it thoroughly from the approach of 
enemies at either end. Having thus perfected its arrai^- 
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ments, it again turns round so as to have its head upwards, 

when it rests from its labors in the interior of the passage until 

"le following spring, when the mature larva sheds its skin and 

d'Ecloses the pupa. In this condition it remains for about two or 

"iree weeks, when the perfect beetle escapes. At firsit its body 

and wing-cases are soft and flabby, but in a few days they harden, 

^hen the beetle makes its way through the sawdust-like castings 

'" the upper end of the passage, ami with its powerful jaws 

'^ts a smooth, round hole through the bark, from which it 

«<-apes. 




^.^^*B.13*.—Smptnla CRndlda. Fah— a. puncture in which esg Is lalil; b.f-am-; io 
JJJ=-«:loo; e, hoe iroin which b«tte haa emtrgrd; f. semr in kcHod; «, pupa in it^ 

"The larva, (Fig. 133). is of a whitish color, with a round 
^^^^d of chestnut-brown, polished and horny, and the jaws black. 
^*- slso has a yellow homy looking spot on the first segment behind 
^*^head. It is without feet but moves about in its burrows by the 
**t<rnate contraction and expansion of the segments of its body. 
^^lien full grown it is over an inch in length. Fig. 134 shows the 
'*'" Ork of this borer. 

"The color of the chrysalis is lighter than that of the larva, 
^**<1 it has tran.sverse rows of minute spines on the back, and 
"*ew at the extremity of the body. 
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"Remedies: The young larva, as already stated, may often 
- be detected by the discoloration of the bark. In such instances, 
if the outer dark-colored surface be scraped with a knife, lalte in 
August, or early in September, so as to expose the clear white 
bark underneath, the lurking enemy may be discovered and des- 
troyed. Later they may be detected by their castings, whicti 
have been pushed out of the crevices of the bark, and ha*/"* 
fallen in little heaps on the ground. When first discharged the> 
look as if they had been forced through the barrels of a minut* 
double-barreled gun, being arranged closely together in tw*' 
parallel strings. Those which have burrowed deeper may som^^" 
times be reached by a stout wire thrust into their holes, or t»7 
cutting through the bark at the upper end of the chamber, ar». ■ 
pouring scalding water into the opening, so that it may so»-'^ 
through the castings and penetrate to the insect. 




"Among the preventive measures, alkaline washes or sol."** 
tions are probably the most efficient, since experiments have dei^^ 
onstrated that they are repulsive to the insect, and that tl^* 
beetle will not lay her eggs on trees protected with such wash^^^ 
Soft soap reduced to lihe consistency of a thick paint by the ad<d*' 
tion of a strong solution of washing-soda in water, is perhaps ^' 
good a formula as can be suggested; this, if applied to the b^-*'*" 
of a tree, especially about the base or collar, and also extenci^*^ 
upwards towards the crotches, where the main brjinches h3-'^* 
their origin, will cover the whole surface liable to attack; a-***^ 
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if applied during the morning of a warm day, will dry in a few 

hours, and form a tenacious coating, not easily dissolved by rain. 

The soap solution should be applied early in June, and a second 

time during the early part of July." 

There are other species of Saperda, all injurious to trees. 

S. obliqua Say feeds in the wood of alder and hazel ; vS\ calcarata 
Say is decidedly injurious to the poplar and cottonwood; 5'. cre- 
tata Newm. (Fig. 135), a beautiful beetle, very similar to Candida, 
but with the white bands twice interrupted, also has similar habits, 
being found upon apple and thorns {Crataegus spec.) ; 5'. vcsiida. 
Say, 5*. tridentata Oliv., and S. lateralis Fab., occur upon a variety 
of forest trees, such as linden, poplar and others. S. discoida, 
Fat>., is destructive to hickory; vS\ concolor, Lee, forms gall-like 
swellings on the younger trunks of the aspen ; S. pnncticollis Say 
IS found in the stems of the poison ivy and oak. 

THE RASPBERRY CAXE-r.GRER. 

(Oberea biinaciilata Oliv.). 

This beetle is similar to the species of Saperda, but it has 
^ ^Uch longer and more narrow black body; the surface of the 
thorax and the fore part of the l^reast is pale-yellow, w^ith two 
^^Q^U black spots, absent in some specimens ; or there is an 
^^ditional small black spot on the posterior edge of the pro- 
taorax, just where the elytra join the same . The elytra are cov- 
^''^d with coarse indentations, and are slightly notched at the 
^^ds. Fig. 136, Plate IV shows this beetle and its work. 

Such, or similar beetles belonging to this genus, as the 

• flavipes Hald., which is black with yellow legs, appear during 
^^ month of June, and after pairing the female deposits her 

^§["s in the canes of the raspberry and blackberry in a very singu- 

I3 1* 

* inanner: "With her mandibles she girdles the young grow- 

^& cane near the tip in two places, one ring being about an incb 
^lo\vr the other, and between the rings the cane is pierced, and 
^ ^gg thrust into its substance near the middle, its location 
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being indicated by a small dark-colored spot. The supply of sap 
being impeded or stopped, the tip of the cane above the upper 
ring soon begins to droop and wither, and shortly dies, when a 
touch will sever it at the point at which it has been girdled. 

*'The egg is long and narrow, of a yellow color, and quite 
large for the size of the insect, and, embedded in the moist sub- 
stance of the cane, absorbs moisture and increases in size until 
in a few days a small white grub hatches from it. The larva as 
it escapes from the egg is about one-fourteenth of an inch long, 
with a yellow, smooth, glossy body, roughened at the sides, and 
clothed with very minute short hairs. The head is small and red- 
dish-brown, and the anterior segments of the body are swollen ; the 
larva is also footless. The young larva burrows down the center 
of the stem, consuming the pith, until full grown, which is usually 
about the end of August, when it is nearly an inch long and of a 
dull-yellow color, with a small, dark-brown head. By this time it 
has eaten its way a considerable distance down the cane, (Fig. 136, 
Plate IV), in which it remains during the winter, and where it 
changes to a pupa, the beetle escaping the following June, when 
it gains its liberty by gnawing a passage through. This borer 
injures the blackberry as well as the raspberry. 

"The presence of these enemies is readily detected by the 
sudden drooping and withering of the tips of the canes. They 
begin to operate late in June, and continue their work for several 
weeks; hence by looking over the raspberry plantation occasion- 
ally at this season of the year and removing all the tops down to 
the lowest ring, so as to insure the removal of the tgg, these in- 
sects may be easily kept under, for they are seldom numerous." 

Other species of this genus in their larval stage make long 
cylindrical burrows in the twigs of the cottonwood and other re- 
lated trees. 

Longicorn beetles are generally favorites with collectors of 
insects, and are l)etter known as beetles than as larvae. But even 
people not collectors are familiar with some species, since these 
do not hide, but fully expose themselves on the plants they infest. 
This is especially true of certain longicorns that are found upon 



LEAP-BEETLES. 133 

the stems and leaves of our milkweeds, since they are of a brilliant 
'■^d color, marked with a number of black spots upon the elytra 
3-ind thorax. As larvae they feed in the roots of a number of 
sj^ecies of Asclepia. 

FAMILY CHRY.SOMKLIDAE. 

{Leaf -beetles or Chrysomelids). 

The name **leaf-beetle" is well chosen, as these beetles feed 
'^<Dth as larvae and as adults upon the leaves of plants. The scien- 
^ific name was selected for them from two Greek words, meaning 
golden apple, since rhost of these insects display brilliant and 
^^autiful colors, and also because their form is usually round and 
^>A^al. Such beetles are mostly short-bodied, more or less oval in 
^^utline; the head is very short, much narrower than the pro- 
"•horax; the feelers are usually of moderate length, somewhat en- 
larged towards the tips, and set wide apart; the eyes are round 
and prominent ; the legs are usually short and stout, and are fur- 
rrished with tarsi of the same type as those of the preceding 
family, being also broad and cushioned beneath. 

All our species in Minnesota can readilv be distinguished 
from the longicorns, but such is not the case in other regions, 
\vhere forms occur that are not easily placed in the families to 
which ihey belong. Most of our species are small, the well 
known "Colorado potato-beetle'* being about the largest represen- 
tative we have. 

The larvae are variously formed, but are mostly thick, broad, 
with well developed true legs. They live exposed upon leaves; 
some mine between the upper and lower cuticle of the leaves ; still 
others cover themselves with their own excrement, while a few 
bore into the stems and roots of plants. 

The eggs are usually deposited in small masses upon the 
leaves or stems of the plants upon which the larva feeds, and are 
frequently elongated and of a yellowish or orange color. 

Leaf-beetles are very numerous, about six hundred species 
being found in North America alone. They are arranged in a 
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number of groups. Since all are vegetable feeders, they are more 
or less injurious, and sometimes, if they attack cultivated plants, 
they are very much so. Happily but few of them do so ; many 
others feed upon worthless, even injurious plants, as weeds. 

It is not possible to give a description of many of these beetles 
in this report, not even of the eleven tribes into which the family 
is divided. But to give some idea of their classification a few c» ^ 
the more common ones will be described, even if they are ncz^t 
destructive. 

When we pick the flowers of the beautiful water lilie^^ 
(Nympkaea), we are apt to find that their leaves are more i — -=> 
less perforated with small holes, and if we look a little more clos^^ 




ly we find the culprits near by. (Fig. 137.) They are very ac^' 
tive and graceful beetles, usually of a metallic color; they an^* 
generally gregarious, flying about actively in the bright sunshin- -^ 
They can run over the water, and being protected with a fir""" 
pubescence on the under surface of their bodies do not becon" 
wet. 

Early in spring, about the time that the maples are in bloon^* 
we find many beetles in such flowers that belong to this famil>— ^ 
they are evidently of some good to the plants, for they carry th^^ 
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1 from flower to flower, from tree to tree. They also occur 
; flowers of the apple and plum. Their name is Orsodacna 

\hr. 

"losely allied to them is a most beautiful beetle, but one 
s decidedly injurious. It is as yet not found in Minnesota, 
doubt will reach us before long from the east. 

THE ASPARAGUS BEETLE. 

(Criaccris asparagi Linn.), 
rhis is a small, red, yellow and black beetle, as seen in the il- 
tion (Fig. 138). It gnaws holes in the heads of young 
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asparagus, and lays oval, blackish eggs upon them. The young 
larvEe, which are brown and slug-like grubs, also eat the young 
heads early in spring, but later a second brood of them feeds upon 
the full-grown plant. Wherever this insect occurs it causes 
great losses, and steps should at once be taken to destroy it. 

A beetle of similar shape, the Three-lined Lcma, {Lenta 
trilineata Oliv,), but of a yellow color, with three black stripes 
on the wing-covers, is very common uptin our "husk-toma oes," or 




"ground cherries," which are frequently entirely destroyed by 
them and their larva?. These latter have the nasty habit of cov- 
ering their backs with their own excrement. As they are also 
found injurious to the potato they should be killed with any of 
the arsenical poisons. We have two broods of this insect, the 
second brood hibernates in the groimd as pupa. This species is 
illustrated in Fig. 139. 

TdK DOMINICAN CASE-BEARER. 

(Coscinoptera domiiiicana Fab,). 
This pecidiar beetle is frequently found upon the leaves ^ 
the plum, apple, rose, oak, and other plants. It is not especialH J 
injurious, but as it is frequently seen and has a peculiar life-hi^ 
tory, it will be described in a few words. The name ■'dominicaw-:^ 
has been chosen because it is neither ornate in color, being un^ — 
formly bluish-gray, nor prone to make itself conspicuous. It 
shown in all stages in Fig. 140. Its color is really black, wi^T t 
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the exception of a yellowish brown labriini, but this color is so 
densely covered with a bluish or ash-gray pubescence as to be- 
come invisible ; the under side is even more closely covered than 
the upper one. The eggs are attached to all sorts of plants by 
long stalks, and are covered by deep brown scales of excrement, 
wost beautifully arranged in such a manner that the egg seems 
^0 be enclosed in a pine cone. The mother, in covering the egg, 
^olds it horizontally between the tarsi, adding the stercoraceous 




Figr. 140. — Coscinoptera dominicana. Fab. — After Riley. 



covering in thin curved layers, which, in other related beetles, are 

Pressed into various patterns by the anus. In many cases the 

^^niale also possesses a little cavity at the tip of the venter, in 

^"hich the egg is hidden if she is disturbed before the operation of 

Covering it is completed. This egg hatches in about two weeks, 

^^d the young larva cuts itself loose from the shell or anchor- 

^Se, and tumbling to the ground, has to shift for itself. The cov- 

^^^ng of the egg now forms a house for the young larva, which 

*^€s in it, gradually adding to the rim of the case, so that the 

'^^use grows with its tenant. Inside it changes later to a pupa and 

f^^rfect insect. The larva feeds upon dead leaves laying on the 

^^rface of the ground. 

There is another beetle very common in our state, which so 

closely resembles the droppings of a caterpillar that but few ex- 

f^^ct it to be a Hving creature, especially as the beetle, if dis- 

^^bed, drops to the ground and plays possum. The adult in- 

^^^t is a little oblong, cubical, roughly shagreened, metallic-green- 
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ish beetle, found very commonly upon the foliage of raspberries, 
blackberries, and that of other plants and trees. The larva oi 
this beetle (Chlamys plicata Oliv.) is also a sac-bearer, as ma.? 
be seen in the illustration (Fig. 141). 

Other beetles, all not much longer than one-eighth of a.*^ 
inch, and belonging to the genera Bassareus, Cryptocephah-^' 
and Pachybrachys, usually beautifully colored and marked wit^^ 




bright spots and lines, are also found upon the foUiige of frui'^fc — 
producing plants, but are not apt to cause any serious injur^^^- 
The larvte of most of tJieni are not even known, but as far as di ^s- 
covered they are all sac-bearers, and live as such in or about tL'ie 
nests of ants. 

THE GRAPE-VINE FIDIA. 

(Fidia longipes Mels.). . 

Whenever this insect and some closely allied ones becon^^es 
at all numerous, it can cause considerable damage to the w^SW 
and cultivated grape. Some years ago nearly all the leaves ^^ 
certain varieties of grape were destroyed by these beetles, whu — '^1' 
cut straight and elongated holes, into the leaves, about one-eigfci^*''' 
of an inch in diameter, thus reducing them to mere shreds. T l"* 
illustration, (Fig. 142), shows this insect. In the more sou^*^''' 
ern states they sometimes literally swarm, and are in such ca^^^ 
perfectly able to destroy the entire foliage in even large vic^^" 
yards. 
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Tliough very common, the beetle is not verj- often seen, as it 

's very watchful and shy, droppinR to the ground upon the slight- 

tsc disturbance; in falling it doubles up its legs, and thus rolls 

from the leaves, pretending to be dead. Knowing this habit 

'^fge numbers can be captured by jarring them with a stick into 

an inverted umbrella. To make sure that thc\' do not fly off 

^gain it is but necessary to line the inside of such an umbrella 

'^ith some absorbent material, and soak this in kerosene oil. By 

<'oing so the oil will Iw kept in imsition, and any insect coming 

thoroughly in contact with it is doomed to die. 





The beetle is about a quarter of an inch long, is chestnut- 
■^rown, but so densely covered with short whitish hairs as to ap- 
pear gray and hoary. It is found early in June, and only for a 
®liort time, after which it disappears. 



THE GRAPE-ROOT WORM. 

(Fidia vilicida Walsh). 
This beetle is very similar to the one described, and is a 
father long-legged creature, covered with short hair, so that it 
appears gray. It is sometimes very injurious, especially in some 
«f the Central States, as Ohio, but as it occurs over a large por- 
tion of our country it may cause injury almost anywhere and at 
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almost any time. This beetle also feeds, during June, upon the 
foliage of the grape, eating irregular holes into the upper sur- 
face. During this time the female also lays eggs on the trunk 
of the vine, or in any available crevice in the branches. In such 
places the eggs hatch, and the young larvK drop to the ground, - 
and entering it, make their way beneath it as well as they can. 
Eventually they reach the rootlets of the vines upon which they 
feed- The beetle is shown in its various stages in Fig. 143, 




So far remeciial measures against the larva have not proven 
very satisfactory, but according to Prof. Smith, spraying wilh a 
strong arsenical mixture, using lime to avoid burning the foliage, 
will kill many of the beetles. Cultivating the ground so as to 
have a loose powdery top soil, without crevices leading to the 
roots, \\hich should also be covered as deeply as possible, will 
prevent many of the Tarvie from reaching their desired food. 
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There is still another beetle closely allied to the two species 
of Fidia just described. It is reddish-brown, a little smaller, 
more robust and is sometimes very common upon the foliaj^^e of 
the wild grapes. It is Ado x us obsciirus Linn. I^st year, late 
in July, it became very numerous upon some cultivated p^rapes, 
hut could be readily gathered into an inverted umbrella. The 
beetles are very active and difficult to find when on the ground, 
the color of their bodies blending well with the surrounding par- 
ticles of soil and refuse material. 

One of the larger, and by far the most beautiful of all of our 
leaf-beetles is an insect very commonly found upon the two 
species of dog-bane growing in our state. Their form is charac- 
teristic of that of the following species, being elongated-oval. 
The beetle is entirely of a burnished metallic green color, with a 
darker bluish-green thorax. Various other tints, such as gold, 
brass, copper, appear if the insect is viewed in certain lights. Its 
name is a well selected one, being Clirysoclius aura fits Fab. It is 
frequently collected in large numbers by young people who ar- 
range a number of butterflies in large glass cases in various pat- 
terns, as for instance in that of a flying eagle, and these brilliant 
beetles are frequently used to form the outlines of the picture. 

THK STRAW liERRV ROOT- WORMS. 

{Paria canella Fab. & others). 

These very common beetles vary greatly in coloration and 
markings, and a number of varieties have been described. All 
are small, being about three-tenths of an inch long, polished, pale 
yellowish-brown, or darker, almost l)lack, with two, four, or six 
black dots or spots upon the wing-covers. These spots are some- 
times confluent, forming two longitudinal bands, or the black 
color may even cover the entire disk of the elytra ; the under side 
is black. These stout beetles are very active in all their motions, 
moving about briskly when disturbed. They hibernate as beetles, 
and are very conmionly found under rubbish along the edges of 
forests. From these places they frequently invade strawberry 
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beds, where they can become very destructive, and if at all nu- 
merous they devour the leaves of these plants with such avidity 
that they are soon riddled with holes, which of course materially 
injures the crop of berries. This is especially true of the Central 
States. In such cases the old beds should be plowed up and de- 
stroyed as soon as the crop has been picked, and new beds should 
be set out in fresh places, and for this purpose new plants are to 
be selected that were free from the attack of such root-worms. 
Wherever a two-year picking rotation is used, in which the old 
plants are immediately destroyed, this root-borer can not increase 
very greatly. Arsenical poisons are also very satisfactorily used 
to kill the adult when they are noticed upon the foliage, but it 
would be unsafe to do so when the fruit is already well set and 
large. Hellebore is also of use, and air-slaked lime dusted over 
the plants will, to some extent, lessen the trouble. 



;vx; 





Fig. 146 —Co/as fs flav/cf a, Say .-After Forbes Fig. 14-8.—Glyptoscelis crjrptj- 

(in part). cus. Say. — After Saunders. 



Prof. Forbes, who has studied, very closely the three species 
of strawberry root-borers, i. e., Paria aterrima Oliv., Colaspis 
brunnea Fab., and Graphops pubescens Mels., has also described 
the early stages of these beetles. He gives a full account of them 
in the "Thirteenth Report of the State Entomologist of Illinois." 
Like all his reports this one is of great value to the growers of all 
kinds of fruits. 

By looking at the illustrations, (Fig. 145, 146, 147), which 
are reduced in size from the originals made by Prof. Forbes, we 
can perceive the structure of these beetles, and that of their ea»' 
Her stages. 
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The larvae are all small white grubs infesting the roots and 

crowns of the strawberry plants, eating the smaller roots, and 

penetrating and mining the interior of the crown and main root. 

These larvae possess well developed legs, while the genuine 

"strawberry root-borer" described later has no legs at all. The 

following table is given in the report mentioned above, to show 

^he difference between the three kinds of root-worms, all of which 

occur in our state, but still devote their attention more to the wild 

strawberries than to the cultivated ones. 

Synopsis of larvae, 

^' Adandibles bifid at tip. 

-A. Inner edge of mandibles excavated before tip, 
anal segments shorter than preceding, ventral 

tubercles not prominent Paria. 

B. Inner edge of mandibles not excavated, anal 
segments more developed than preceding, ven- 
tral tubercles prominent, with long hairs Colaspis, 

^- Mandibles entire at tip, inner edge excavated, anal 

segment short, ventral tubercles not prominent. ,GrapJiops. 

Synopsis of pupae. 

- Anal hooks simple, incurved Colaspis. 

^"t- Anal hooks recurved. 

A. Hooks short and stout, with strong erect tooth 
at upper side of base, and two long hairs on 
posterior margin Graphops. 

B. Hooks slighter, simple, or with slender hair at 
upper side of base, no hairs on margin Paria. 

"The three beetles mentioned above may be easily distin- 
guished, the Colaspis being usually of a pale clay-yellow, ranging 
to a yellowish brown, smooth but not shining, concolorous 
throughout, or occasionally with the head and thorax green ; while 
Paria is shiny black above, varying to brown, with four black 
blotches upon the wing-covers, but always with pale legs (and 
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antennae) ; and Graphops is purple or green, with a bronzed me- 
tallic luster, and covered with a gray pubescence, of which both 
other species are destitute.'' 

As far as the adults are concerned they do not feed alone 
upon the strawberries, but are rather general feeders. Colaspis 
brunnca feeds by preference upon strawberry leaves early in the 
season, but later becomes very destructive by eating the foliage 
of the wild and cultivated grape-vine, hence is frequently named 
"Grape-vine Colaspis." It also occurs upon the blossoms of 
clover and willow, and upon the leaves of many kinds of trees, 
as it is frequently beaten into umbrellas used to catch insects. 

Paria species are also general feeders; they do not alone in- 
jure the leaves of strawberry, but those of raspberry and crab 
apple as well. Many other leaves are eaten, and even the needles 
of the Juniper are to their taste. 

Graphops prefers the strawberry plants, but is also very par- 
tial to the evening primrose, as large numbers of these beetles 
are found on this plant. 

The life-histories of these insects as far as known are .curi- 
ously different in respect to the times and periods of their de- 
velopment. The larva of Colaspis appears early in the season, 
and does its mischief chiefly in the months of April and May, the 
beetles beginning to emerge in June. That the eggs are laid in 
the preceding year is highly probable, in which case the species 
hibernates in the ^gg. 

Paria, on the other hand, certainly passes the winter as an 
iidult, doubtless laying its eggs in spring, and making its principal 
attacks upon the plants in June and July, the beetles emerging in 
the latter part of July, and early in August. 

Graphops hibernates in the larval condition, pupates in the 
spring, and emerges in May and June. The eggs are probably 
laid in July, and the larva^ make their attack upon the plant in 
August and September, continuing it possibly to October as well. 

As larvae all three prefer the strawberry roots and crowns, 
and as far as known depend strictly upon this food. If at all 
numerous they kill the infested plants very soon, since as many 
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asfifteen or twenty gnibs have Iwen fomul alMMit tlio r<Hits of a 
single plant. 

The reme<Iies suggested for tlic I'arin are apijlicalilt' tci all. 

^rot. Forl>cs makes the folUminji very practical)lc suyK'-'''t'"" ■ 

'Tori<l a new field of strawherry plants it \vinil<l lie wise to allow 

"•e new runners to set, in case the new plants slionid be suspected 

"f containing sucli root-worms, and then to destroy the recently 

planted stools from which they sprang, leaving the field stocked 

only with new stools, formed since the plants were set out." 




Fig. 1*7.— Ortpfiops pubei 
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{Glyptuscelis crypticiis Say | . 



This is another beetle very similar to Grophops pubcscens, 
■■~>ut according to Prof. Saunders it devours the foliage of the 
^pple-tree, as well as that of the oak. It is of a thick, cylindrical 
■form, about one-third of an inch long, with its head sunk into 
Ihe thorax, and the thorax narrower than the body. It is of a 
pale ash-gray color, entirely covered with short whitish hair. 
The closed wing-covers have a small notch at the top of their 
suture. At the junction of the wing-covers with the thorax there 
i? a dusky spot. This insect is represented in Fig. 148. 
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THE PLUM LEAF-BEETLE. 

(Nodonota tristis Ol.). 

This oval beetle is of a shining, dark, metallic-blue, 
with legs and feelers yellow or chestnut brown; some spec- 
imens are bronzed, purplish, greenish, or even very dark brown. 
The thorax is densely punctuated with small dots. The dam- 
age they cause is not very great, although in the South they cause 
considerable injury by eating holes into ihe leaves of young plum 
trees ; the peach and apple foliage is also to their taste, as well 
as that of the cherry, shad-berry, and choke-cherry, and Prof. 
Ashmead reports that they "gnaw little irregular holes into the 
blossoms and epidermis of the bolls of cotton, exposing them to 
the weather, and causing them to drop." 

The beetles are not uncommon in Minnesota, especially up- 
on apple trees, but they are not frequently seen, as they have 
the habit of hiding themselves in the folds of the leaves. The 
eggs are known, but not so the larvae, which, very likely, possess 
the habits of related insects, i. e., are found among the roots. 

A very similar beetle, (Fig. 149), the Rose Leaf -beetle, (No- 
donota puncticollis Say), is also found upon the same kinds of 
plants, but seems to prefer the wild rose and blackberry ; it also 
occurs on the young terminal leaves of willows, hence seems to be 
a general feeder. If at all numerous these beetles can be poisoned 
by means of the arsenites, and as they do not try to escape by 
flight they can be captured in large numbers by inverted um- 
brellas. 

There are still other and similar small beetles which are more 
or less destructive to our fruit-producing plants, but none cause 
very serious losses, and then only at long intervals, when their 
number is increased by especially favorable climatic or other con- 
ditions. 

Among the more typical leaf-beetles we have such forms as 
the well known Colorado potato-beetle, (Doryphora lo-lineata 
Say), originally a native of the Rocky Mountains, feeding in its 
old home on the sand-burr, (Solamim rostratiim), a plant related 
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lo the cultivated potato. As this beetle is not injurious to any 
of our fruit-producing plants, but confines its attention solely to 
siich plants as the potato, egg-plants, tomato, ground-cherry and 
ether members of the Solanuin family, it is not necessary to de- 
scribe it in detail, and only a picture of it is given to show how it 
Wffers from other leaf-feeding beetles. (I'ig- 150 and 151, Plate 
^y ■ This beetle commenced its migrations toward the east about 
'e year 1859, reaching the Atlantic Coast about the year 1874. 
moved from potato-field to potato-field, and as it had at first 
* enemies it increased most rapidly to destructive numbers. 
ovv it has many foes among other insects, birds and mammals, 
<3 the fanners know quite well how to fight it by means of arsen- 
"■1 poisons. In fact the utility of Paris-green was first demon- 
"3-ted by using it against this insect and its nasty looking larvae. 
Similarly shaped insects abound in Minnesota, but none are 
P*ecially destructive, except, perhaps, the Chrtsoinela exclama- 



Fig. IBO.— Dorj-piiora 
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tionis Hah., a smaller yellowi.sh-re<l beetle, marked with longitu- 
dinal black lines, the outer ones on each wing-cover being inter- 
rupted ill such a manner as to look like an exclamation sign ( !). 
The beetle is sometimes very numerous upon wild roses, destroy- 
ing the flowers almost entirely. But as our wild roses in the 
prairies are deci<ledly a bad weed we should not complain even if 
it is a rose that suffers, C. luiiata Fab., a i>ecnlairly colored 
hght brown beetle, marked with darker brown, has similar food 
habits. 

Several other mcmbeis of the germs Chrysomela are very 
destructive to willows in our wind breaks. All can he fought 
by the same means, i. e., Faris-green or London-purple ; these 
arsenites should be used at the rate of one pound in from seventy- 
five to one hundred gallons of water, and applieii bv machines, of 
which many verv effective and cheap ones, especially constructed 
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for this purpose, are in the market. But it should be recollected 
that the^ spraying should be done as soon as the beetles begin feed- 
ing- in spring, so as to kill the adults before they have deposited 
their eggs. Our people usually wait until the damage caused by 
all kinds of insects becomes plainly visible, which is not a wise 
^^ling to do, as in such a case the application of the arsenites will 
sinnply check the trouble; the proper way t(; do is to nip the 
cvril in the bud, and to do so an early warfare is absolutelv neces- 
s^x-y. 

The very similar genus L'xna also contains numerous very 
^^^structive beetles, which, however, devote all their attention to 
^'^^ Touring the foliage of willows and poplars, in which they suc- 
^^^^d only too well, as may be seen in some wind-breaks, which 
**-^**< defoliated year after year by these and s<ime other insects, 
^"•^d to such an extent that they are as bare of green leaves in sum- 
er as during the winter. A timely application of arsenites 
ould prevent this injury, which, repeated year after year, can 
^sult in but one way, the death of the infested plants. It seems 
^s if many persons did not know the old proverb *'an ounce of 
revention is worth a pound of cure." 

One species of Lina {L. trcmulae Fai).), exceedingly abun- 
<iant and injurious in the north, is illustrated in Fig. 152, and 
5H still more destructive kind, the L. scripta Fab., in Fig. 153. It 
55ometimes devours all the leaves of willows iaonr wind breaks. 
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Pig. IftS. — Varieties of Lina scripta. Fab.— After Division of Entomology, V. S. 
Department of Agriculture. 

There is another small group of leaf-feeding l)eetles called 
the Diabroticas. They are rather slender and soft, with long 
feelers; their color is green or yellow, with black spots or lines. 
Prof. Smith, in his book already mentioned, gives the following 
account of them : 
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"The adults feed on leaves, flowers or poUen, but the larvae, 
which are white and slender, usually feed in the roots and stems 
of plants. One of our most common forms, (Diabrotica vitlata 
Fab.), is known as the "striped cucumber-beetle," and is yellow 
with black stripes on the wing-covers. It feeds on all kinds of 
cucurbit vines, and on many other plants as well; it does injury 
by eating into the stem of the young shoot at or below the sur- 
face, where it has a tendency to hide during the middle of the 
day. The larva?, (Fig. 154), live in the main roots under ground, 
making short galleries, which, if numerous, weaken or even kill 
the plants. The beetles winter as adults. A free use of tobacco 
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dust around young vines or other injured plants is usually pro- 
tective, though in some localities the farmers resort to " driving." 
They do this before the middle of the day, sowing air-slaked lime 
with the wind, and this seems to be sufficiently offensive to the 
winged insects to induce them to leave for fields to the leeward, 
where they of course become doubly injurious unless also driven 
off. Planting an excess of seed to distribute the injury is common 
practice, and so is starting the plants in baskets and setting them 
cut when well estabbshed and able to resist injury. 

"Melon and other cucurbit vines should always be plowed 
out, raked up, and destroyed as soon as possible after the crop is 
off, to destroy any larvae that may then be in the roots." 
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It is also a common and very effective practice to cover young 
ants with a mosquito-netting, held in position by a slight frame. 

Such beetles are not unfrequently found in the flowers of 
>ple or plum, and they are there for no good purpose. 

An allied and equally common species feeding upon a great 
ariety of plants as an adult, is the D. 12-puitclata, Oliv. or "12- 
potted Diabrotica," (Fig. 155). This is somewhat larger than 
le preceding, with a more oval body, and has twelve black spots 
r\ the greenish -yellow wing-covers. The larva feeds on a variety 
"f plants, and becomes injurious to the com in the Southern 
>tates. There are two broods the beetles wintering in the adult 
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tage. No direct remedy is known, but good cultivation and a 
iberal application of stimulating fertilizers is advisable to enable 
he corn-plant to resist and outgrow attack. Clean culture is 
he greatest essential, and this of itself will do much to reduce 
njury. 

In the Western and Central States a third species (Fig. 156) 
s found, the "Corn-root Diabrotica" (D. longicornis Say), 
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named so from its long feelers. Its larva is a very serious pest. 
As this species winters in the egg stage in corn-fields a simple 
rotation is all that is necessary to keep it in check. It is not found 
in Minnesota, at least no specimens have been seen or received, 
while the two species already described are very common, and 
the striped kind seems to be rapidly on the increase. 

The genus Galernca. as well as some closely allied other 
genera, contain a series of small oblong beetles, mostly of a dirty 
clay-yellow color, more or less spotted or marked with black. 
Some of these beetles are very destructive, not alone to shade- 
trees, but to fruit-trees as well. 



THE CHKKRY LEAF-BEETLE. 

{Adimonia femoralis Melsh.). 
In a number of states this beetle has caused considerable in- 
jury to the leaves of plum, cherry, and peach. Its natural food 
is the leaves of the native plum, into which it eats numerous holes. 
In Minnesota it is common enough in many loca'ities, especially in 
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'-W^ burned region about Hinckley, where ihe "fire cherry," 
C -f^^Tuinis Pennsylvania), has taken fnll possession of the ground. 
*t may be simply a question of time before it attacks the cnlti- 
^^ited trees in our orchards as well. 

The beetle is a small insect, mcasiirinn less than a quarter 
*^f an inch in length, and is of a bright red color, with feelers, 
^>'"e5, and exterior portions of the legs black. It is densely cov- 
^'^•"ed with a. coarse punctuation, the punctures being separated by 
'distinct intervals; the surface is shiny. Such beetles are most 
^tundant during June or early July, and again in September; 
*^Viose appearing in June seem to represent the hibernated genera- 
*^ion, those appearing later are their progeny. As such beetles 
■^ave been repeatedly found along the edges of woods early in 
-April, there can l>e no doubt that ihey hibernate as perfect in- 
sects. 
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The tgg is oval, bright straw-yellow, the surface deeply pitted 
with minute, rather irregular six-sided areas. The larva is about 
5 mm. long, narrow, and tapering toward the end. According 
to Mr. Davis, it has the head, legs, pronotum and terminal plate 
black ; on the back of each segment are two transverse rectangu- 
lar dark spots, with two or more smaller ones on the sides of the 
larger two, and beneath them there is a longitudinal block on each 
segment. The venter of each abdominal segment is marked with 
five dark brown spots, the central one being largest. These larvae 
also feed on the leaves of the cherry. 

To show the general appearance of insects of this group of 
beetles, the ''Elm-leaf beetle' (Galeruca xanthomelaena Schr.), 
is illustrated in Fig. 157. It is happily not found in Minnesota, 
at least none have been seen or received thus far; it is another 
of the many undesirable insects imported from Europe. It is 
greenish-yellow when fresh, with two black stripes on the wing- 
covers. The yellow, bottle-shaped eggs are laid in double rows 
on the under side of leaves and from them the yellow, black- 
spotted larvae haj;cli, covered with little bristly tufts of hair. 
When full grown they crawl down the trunks to the ground, and 
there among the grass and rubbish on the surface they change to 
bright-yellow pupae. These beetles and their larvae are exceed- 
ingly injurious to the foliage of the elm trees, and in the eastern 
cities the authorities are forced to employ a large gang of men 
to protect and save the trees by spraying them with arsenical 
poisons. 

FLEA-BEETLES. 

This is another group of leaf- feeding beetles, of which many 
different kinds occur in our state. They are easily recognized by 
their hind legs, which possess very large and swollen thighs, en- 
abling the insects to leap like fleas, hence the name flea-beetles 
(Fig. 158). But they differ from fleas in that they also possess 
wings as well, which are readily used. 

One of the best known of such flea-beetles is the ^'Sumach 
riea-beetle" (Blepharida rhois Forst), which is exceedingly 
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"-"•amerous in our parks aiid along the edges of forests, or vvher-- 
""'^-'er the sumach grows. Here the filthy larvae, filthy because they 
*:3ver themselves with black and slimy pellets of their own excre- 
*-"^ent, frequently devour all the leaves of these showy bushes, and 
^*"nstead of being ornamental they become a decided eyesore to the 
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lover of plants and the admirer of well kept parks. This largest 
of our North American flea-beetles is shown in all stages in the 
illustration (Fig. 159). It is a rather convex beetle, differing 
greatly in this respect from other flea-beetles, which are usually 
very much flattened. The color of the beetle is a greenish-yellow. 




i. Department of Aki 



and the wing-covers are marked with dark brown lines and dots. 

Our Minnesota fainia is rich in flea-beetles. Some quite 

large ones are foimd upon willows ; they are usually yellow, with 

broad or narrow black longitudinal lines upon their wing-covers ; 




i*loii of Hntoia*log7. V. a. 



LBAF-BEETLBS. 157 

the pro-thorax is in most cases ornainented with a number of 
(lark spots arranged symmetrically. One kind of such beetles is 
frequently found squatting on the dry sidewalks very early in 
spring, as if enjoying the wann rays of the sun. If touched it 
disappears as if by magic, doing so by means of its powerful hind 
legs, which enable it to leap very long distances. One of these 
beetles is illustrated in Fig. i6o; it is /7. xanthomelaena Dalm. 

A dark steel-blue species of the genus Haltica, (H, bimargi- 
nata Say), is sometimes exceedingly numerous and destructive 
to the willows growing upon the shores of our lakes, hence be- 
comes to a certain degree injurious. It is shown in Fig. 162. 

But not all flea-beetles are satisfied with such food, and to 
the great sorrow of fruit-growers some show a most decided love 
and preference for the foliage of fruit-producing plants. 

THK (;rapk-vink flea-bektlk. 

( Haltica chalybea III. ) . 

This little l>eetle, very uncommon until the last season, has 
in sc«ne places become a very destructive pest to wild and culti- 
vated grai>es. It commences its operations very early in the sea- 
son, and indicates its presence before long by eating the substance 
of the buds as soon as they begin to swell, thus destroying many 
bunches of grapes in the embryo. Prof. Saunders describes its 
life-historv as follows : 

"It goes on with this work for about a month, when it grad- 
ually disappears. Before leaving, however, the beetle provides 
for the continuance of its race by depositing little clusters of 
orange-colored eggs on the under side of the young vine leaves, 
which, in a few days, produce colonies of small, dark-brown 
larvae, which feed on the upper side of the leaves, riddling them, 
and when numerous they devour the whole leaf except the larger 
veins, and sometimes entirely strip the vines of foliage. Fig. 163 
represents the larvae in various stages of growth at work on the 
vine, accompanied also by some of the beetles. 

*'In two or three weeks the larva attains its full growth, 
uhen it is a little more than three-tenths of an inch long, usually 
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of a light-brown color, sometimes dark, and occasionatly paler 
and yellowish. The head is black, and there are six or eight 
shining black dots on each of the other segments of the body, 
each dot emitting a single brownish hair. The under surface is 
paler than the upper; its feet, six in number, are black, and there 
is a fleshy, orange-colored proleg on the terminal segment. 

"When mature the larvas leave the vines and descend to the 
ground, where they burrow nnder the earth, and form small, 
smooth, oval cells, within which they change to dark-yellowish 
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pupEE. After remaining two or three weeks in this condition, the 
beetles issue from them, and the work of destruction goes on; 
but since they live altogether on leaves at this season of the year, 
of which there is an abundance, the injury done is much less than 
in tlie spring. 

"The beetle is about three-twentieths of an inch long, and 
varies in color from a polished steel-blue to green, and occasion- 
ally to a purplish hue, with a transverse depression across the 
hinder part of the thorax. The under side is dark green, the 
antennae and feet are brownish-black ; the thighs are stout and ro- 
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bust, by means of which the insect is able to jump about very 
nimbly. One of the legs, detached from the body, is shown in 
Fig. 163. On the approach of winter the beetles retire to some 
suitable shelter, as under leaves, pieces of bark, or in the earth 
immediately around the roots of vines, where they remain inac- 
live until the following spring. In addition to the grape-vine they 
feed on the Virginia Creeper, (Ampelopsis quinquefolia)^ and 
the alder, (Alntts serridata), and sometimes eat the leaves of the 
plum tree. 

"Remedies : To destroy the beetles it is recommended to 
strew air-slaked lime or unleached ashes around the infested 
vines in the autumn, removing and destroying all rubbish which 
might afford shelter. In the spring the canes and young foliage 
may be syringed with water in which a teaspoonful of Paris-green 
has been stirred to each gallon. Strong soap-suds have also 
been recommended, and are deserving of trial. On chilly morn- 
ings the beetles are comparatively sluggish and inactive, and may 
then be jarred from the vines on to sheets and collected and de- 
stroyed. These insects are much more abundant in some sea- 
sons than in others." 

THE LESSER GRAPE-VINE FLEA-BEETLE. 

(Haltica ignita 111.). 

This little beetle, not much more than half the size of the 
one described above, varies greatly in different portions of the 
Union, even in different parts of the same state. It is polished 
greenish-blue, dark blue, purplish-blue, copper-colored, or even 
brassy. All those found in Minnesota are dark blue, with a light 
tinge of purple. Their habits are identical with those of H. 
chalyhea, hence it is not necessary to describe them. They were 
first noticed by Mr. J. W. Taylor, who resides near White Bear 
Lake, early in the spring of 1899, eating into the buds of wild 
grapes ; soon afterwards they attacked his cultivated varieties, and 
later the foliage of the Virginia Creeper. Their work is shown in 
Fig. 164, Plate VI. After destroying the buds they continued 
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their work upon the fully expanded leaves, which were riddled in 
e\ ery conceivable manner to such an extent as to destroy them en- 
tirely. At least two generations did damage. The hibernating 
beetles commenced the work, and soon after their appearance 
numerous eggs were found among the woolly substance of the 
partly destroyed buds. The larvae soon hatched and continued 
the work, and after passing the pupal stage in a small earthen cell 
in the ground, a new generation of beetles appeared, which did 
not disappear until the beginning of the warm weather in summer, 
evidently to pass the rest of the warm season and the winter in or 
near the ground. 

It is somewhat difficult to ascertain the number of broods in 
this case, as some of the adults lived for a long time, and were 
surrounded by other beetles, their own progeny. 

This species promises to become decidedly injurious, and 
wherever it is found should be fought with arsenites as soon as 
noticed. 

This is especially important, and most successful in the spring 
when the culprits are still confining their attention to the buds. 
A very strong arsenical mixture, one pound to fifty gallons of 
water, with lime to prevent injury to the plant, has afforded good 
protection. 

THE A1M>LE-TREK KLEA-UEETLE. 

( Haltica foliacea Lee. ) . 

This is another little flea-beetle about the size of H. chalybea, 
but slightly more elongated, and of a highly polished brassy-green 
color. The feelers are dull brownish-black bevond the three 
basal joints, which are obscured by short fine hairs ; the feet are 
also dull brownish and pubescent. 

This beetle is not common in Minnesota, having been found 
only in the southwestern part of the state, where it occurred 
rather abundantly feeding upon the evening primrose, the leaves 
of which were entirely riddled by it. It was found also upon 
similar plants growing near the shores of White Bear Lake, and 
Lake Minnetonka, as w^ell as in Brookings, South Dakota, thus 
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showing that it may be much more generally (lisiributed in our 
state than is suspected. In Missouri, Kansas, Nebraska, and 
Colorado it is a bad insect, especially so in nurseries, where it 
riddles the leaves of the apple with small irrej^ular perforations. 
Miss Mary E. Murtfeldt, whose work in entomological in- 
vestigations is so well and favorably kiu)wn. has published the 
following notes on the habits of this beetle in "Insect Life": 

**I placed my beetles, received from Colorado, on fresh apple 
leaves and awaited developments. More than a month elapsed 
Ixffore I found eggs in the jar. On the 9th of July I found 
.several clusters attacheil to the stems and bases of the midribs of 
the leaves. They are generally in twos and threes, ranged side by 
side. They are about i nun. in length, oblong rather than oval, 
and of a pale, dull orange color, somewhat translucent, and Prof. 
Popcnoe, who has also obtained them, says that under a high 
magnifying power the shells are seen to be minutely granulated. 
"By the 17th of July a number of larva* had hatched. They 
are nearly cylindrical, of a dull black color, and rather more elon- 
gate in proportion to their diameter than the larvie of 77. clialybea. 
When grown they feed on the parenchyma of the leaf, indiffer- 
ently on either .surface, but later they gnaw holes in it similar to 
those made by the perfect beetle. The first molt took place in 
<^ight days, arid two or three of the small larvae perished in the 
process, being unable to entirely withdraw themselves from the 
outgrown skins. The second molt occurred one week later, and 
^n this also one larva perished. During these periods there are 
^^^ changes of color or maculation. August 2nd one larva had 
^^nipleted its growth, and as it was making its way into the 
^^rth, I put a stop to its further development by transferring it 
^ the alcohol bottle. The following characters are noted : 
'^*^§th of mature larva from six to seven mm., diameter one and 
^^^--half mm. ; form cylindrical, tapering somewhat posteriorly ; 
^^eral color varying from dull black to dark fuscous, piliferous 
^ties inconspicuous, of the same shape, number and arrange- 
^^ts as those of H. chalybea, black in color, but slightly polished, 
^li giving rise to from one to three minute hairs, head roundly 
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cordate, deep btack, but not brilliantly polished, pro-legs well de- 
veloped, faintly annulated at tbe joints with dingy white. The 
larvEe move about considerably, but in a slow and rather clumsy 
fashion, with the tip of the abdomen appressed to the surface of 
the leaf or stem to assist in keeping them in position. 

"The pupa is enclosed in a frail earthen cocoon or ce'.l, just 
l)eneath the surface of the groiind. The pupa! stage lasts only 
two weeks, when the adults make their appearance. The insect is 
also double brooded, the last generation passing the winter in the 
ground." 




As this beetle. Fig. 165, is apt to become a serious enemy to 
our nurseries, their owners should be on the lookout 10 destroy it 
as soon as it is noticed. It seems to be changing its habits, de- 
.sertiiig its normal food to become an enemy to cultivated plants. 

As far as remedies are concerned, the experiments of Prof. 
Popenoe, of Miss Murtfeldt, and of Prof. Bruner are quoted: 
Beetles like the three species just described, can be successfully 
jarred into cloth collecting frames, and if these are saturated 
with kerosene, the l^eetles striking them will not be able to fly 
away, but will perish. 
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There are still other aii<l still smaller lli-a-beelles whicii riddle 
the leaves of apple trees with small holes, hut the damage is slight, 
since such insects as a general rule prefer other plants tor food. 

TnK Sm.m.i, Willow Im.ka-iiketi.k, iCrfpidmlcra Helxincs 
Linii.V a very common insect, eating the foliage of most of our 
narrow-leaved H-illows, has lioen repeatedly found towards the 
end of Jnne engaged in doing similar work on that of the apple. 
It is one of the most variable l)eet!es wi' have, at least so far as 
colors arc concerned, ami nnnienms varieties have heen made on 
that account. It is iisnally, howtver. of metallic green, blue, 
coiJpen,- or golden. ,\s a general rule all leaf-feeding beetles 
distinguished by metallic colors vary greatly in this respect. This 
beetle is still smaller than //. igiiila mentioned l>efore. C. rntjpes 
Linn., illustrated in Fig. i6<), gives a goo<l idea of how such in- 
sects look. 
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A still smaller flea-beetle, the Citcuiiiher Flca-bccllc, (Epitrix 
cucunieris Harr.) . ;md the closely al'ied E. fiiscula Crotch, are a'so 
found eating holes in the leaves of apples. As the former one is 
a very destnictivc beetle to all plants belonging to the botanical 
order Solonaceac, it is illustrated in I''ig, 167. The name "Cu- 
cumber Beetle" is surely a misnomer, since notwithstanding its 
rannivorous habits it is practically confined to the above order of 
I'lants. The beetles are chiefly destructive to tomatoes, potatoes. 
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tobacco, egg-plants, and pepper, and can cause considerable mis- 
chief to the young and tender plants, into which they eat numer- 
ous holes. 

The beetle is very small, black, covered with rather thick- 
hairs ; the feelers and legs are reddish-brown. It is a very active 
being, and one very difficult to capture, being as agile as a healthy 
and vigorous flea. In the larval stage it feeds chiefly in the 
roots of the tomato. 







^ig. 168. — Bpitrix paivula. Fab. — After Division of Entomology, U. S. Depart- 
ment of Agrienltnre. 



E, fuscula Cr., has once been very destructive in hot-house 
flames, in which it killed numerous small egg-plants; E. parvula 
Fab., so destructive to tobacco in the southern states, is shown 
in Fig. 1 68. 

As far as remedies are concerned, Paris-green and London- 
])urple are satisfactory remedies, and it has also been observed 
that the Bordeaux mixture, used against certain diseases of 
plants, when liberally used, acts as a deterrent, and thus serves 
a double purpose. If poisons can not be used a decoction of to- 
bacco is of great benefit, at least if we have to use it only on a 
small scale. 
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TlIK KKI)-HEA1IED SYSTP.NA. 

(Syslciia frontalis I'jib.}. 
This common flea-beetle lias reiK-atciUy causeil injury to the 
xra^ie- vines by eating the green tissues on the np|jer sides of the 
leaves, which in consequence discolor an<l wither. Like the other 
tlea-beetlcs it possesses enonnons leaping jKJwers, and as it is 
iKther large and very agile, it is no easy matter to capture it. It 
is alH>ut one-sixth of an inch long, with densely, but very finely 
punctured thorax and wing-covers. The head is reddish- yellow 
above, especially in front and between the eyes ; the long feelers 
arc also reddish, with black basal joints; the underside is brown- 
ish-hlack. Equally common is S. hiidsoiiias I-'ab., which is en- 
tirely black, with dark nisty-brown feelers and legs. 





Another species of Syslctia, illustrated in Fig. 169, is decid- 
edly injurious to the young plants of the sugar-beets. It is called 
the "pale-slriped flea-beetle" {S. iacniafa Say), and is here illus- 
trated to show the shape of insects of this kind. 

Among the large numbers of injurious flea-beetles at least one 
other should be mentioned, as it is frequently received as being 
very destructive to a number of j-onng plants, hut chiefly to plants 
belonging to the Cruciferac, as cabbage, radish, mustard, and oth- 
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trs. The "Wavy- striped flea-bcctlc," {Phyllutrela vittata Fab.), 
is illustrated in Fig. 170. It is a minute, shiny black insect, with 
a distinct yellow stripe throngh the middle of each elytron. The 
larvae make mines intu the tissues of the plants mentioned above. 
,\s a remedy it is hiiportant to keep down all cruciferous weeds, 
in other words to give the land a clean cidture, and to remove the . 
remnants of the crop as soon as possible and to destroy them. 
The adult becomes even more injurions by eating little pits into 
the thicker leaves, anil minute holes into the thinner-leaved plants 
they infest ; in such cases the use of arsenites or of kerosene-emul- 
sion is of great benefit. 

According to Prof. Saunders this beetle is also sometimes 
found to eat the leaves of strawberry plants. 
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Numerous other flea-beetles belonging to the genus Psylliodes 
occur in Minnesota; one of which is shown in Fig. 170^4. 

A small number of very curiously sliaped beetles follow the 
flea-beetles in the classification of beetles usually adopted. They 
are \vedge- shaped bt-etlcs, or Htspidac, in which the antennae are 
thickened, and the elytra broadened at the tip, where they ter- 
minate rather abruptly. In most of these brightly colored beetles 
the bo<ly is much roughened by deep furrows and pits. These 
and the tortoise beetles, which follow next, also differ from other 
leaf-foeding beetles in having the fore part of the head promi- 
nent, so that the mouth-organs are situated on the underside. 
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The larvae of Hispidac arc Icaf-niincrs: tlie ej^gs arc covered 
with a little mass of excrement, and are laid sinji^ly. None of the 
beetles are very hijurious, with j)erhaps the exception of the *io- 
cust-beetle/' (Odontota dorsjlis Tliunb.), which is oranji^e in col- 
or, with a broad black stripe alonj^ the snture of each elytron. 
Sometimes this species is so abundant early in summer, on the 
leaves of the kxnist, as to cause considerable injury, but as the 
beetles feed cxp(')sed they succumb readily to an application of 
the arsenites. The larva and pupa of this beetle are shown in 
Fig. 171. 

Accordinjj^ to Prof. Comstock the larva of 0. rubra Web., a 
beetle from one-eightli to one -fifth of an inch long, of a reddish 
color, with the elevated portions of the elytra more or less spotted 
with black, mines in the leaves of apple, forming a l)lutch-mine. 
The transfonnations are undergone within this mine, which is also 
formed in great numbers on the leaves of linden or basswood. 

TlIK ROSY in SPA. 

{Odontota ucriosa Panz.). 

This is a much smaller species, flat, rough, coarsely punc- 
tnjated, the wing-covers forming an oblong square, as shown in 
Fig. 172. There arc three smooth, raised longitudinal lines, 
spotted with red, on each of them, while the spaces between them 
are deeply pitted with double rows of dots. The head is small, 
the feelers short, thickened towards the end, and tlie thorax is 
rough above, and striped with deep red on each side. The under 
side of the bodv is usuallv darker in color, sometimes blackish. 
This species varies a good deal, not alone in size, but also in color 
and markings, and formerly a number of sj)ecies had been made 
of it, one of which, ( O. inacqitalis Web. ) is very dark, almost 
uniformly brownish-black, with some lighter spots and lines. The 
beetle is foimd from the latter part of May until the middle of 
June, and deposits its eggs on the leaves of the apple tree. 

According to Prof. Saunders, "they are small and rough, 
and of a blackish color, fastened to the surface of the leaves some- 
times singly, and sometimes in clusters of four or five. 
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"The larva; when hatched, eat their way into the interior of 
the leaf, where they feed npnii its green pulpy substance, leaving 
the skin above and below entire, which soon turns brown and 
dry, forming a blister-like spot. The larva, when full-grown, 
which is generally during the month of July, is about one-fifth of 
an inch long, oblong in form, rather broader before than be- 
hind, flattened, soft, and of a yellowish-white color, with the head 
and neck blackish and of a horny consistence. Each of the tlirej 
anterior segments has a pair of legs ; the other segments arc pro- 
vided with small fleshy warts at the sides, and transverse rows of 
little rasp-like points above and beneath. 

"The larva changes to a pupa within the leaf, from which, 
in about a week, the perfect insect escapes. Within these blis- 
ter-like spots the larva, pupa, or freshly transformed beetle may 
often be found." 



m 




This interesting beetle is quite common in Minnesota, and 
occurs also in regions where no apples grow, hence it must be 
able to make mines in other plants as well. The adiilt beetle hi- 
bernates, and is frequently found among dead leaves and rub- 
bish covering tlie ground along the edges of forests. 

THE TORTOISE- BEETLES. 

These remarkable beetles contain species that are among the 
most beautiful of all insects, being green, golden, or iridescent. 
Some in the tropics arc so brilliant that at one time it was stylish 
lo use them for jewelry. Although not injurious to fruit-produc- 



LHAF-EtBBTLBS. 169 

iiig plants they are so curious, and so ofU'ii mailed as "jjoM-biijjs" 
10 the entomologist, that a few words about llicm may not be 

In these Iwetles the ovatt- and alitiosl quadrate hody is flat- 
U'licd below am! cunvex aliovc: the head is nearly or quite con- 
icalcd l>encath the prothorax and the marjjins of the latter ami of 
ilie elytra are hrmdly expanded, in some cases forming an almost 
t-ircnlar outline, and in this way rcsemhitne; the shell of a tortoise. 
This resemblance is heightened in at least one case, (Coptocycia 
davaia Fab.), by four dark projections of the central dark color 
"f the wing-covers, which marks look like the hrnad legs of a 
inrtle (Fig. 173). In another case {C jiuilala Oltv.). only the 
front legs of a turtle arc painted upon the frontal sides of the 
elytra. 




Fig. 174.,-Coper,cj'cl 



As already mentioned these beetles, when hai>py, are of bril- 
liant colors, sometimes ornamented with black spots or longitudin- 
al hnes. One of our most common species, the Cassida bicolor 
r^al)., (Fig. 174). so destructive to morning-glnriei! and sweet- 
l>'>tatocs, is, during it.s wedding season, like .1 drop of burnished 
fiold, which towards night is apt to fade to a peculiar pearly hi.s- 
'';'■■ Unfortunately such colors are not "fast," but di.sappear 
*fter the death of the insect. It is even claimed that the bright 
■■olors of these insects are deoendcnt upon the emotions of the 
I'Wtles. 
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Although the beetles are very beautiful, the larvae are as 
nasty; they are fl^t, with long spines along the margins, and in 
addition they possess a forked appendage at the posterior end, 
wliich serves a very filthy purpose. It is Ijent forward over the 
back, and to it arc attached the cast-off skins of the larva and also 
its excrement. The fork carrying such material is borne like an 
umbrella. In New Jersej'. Maryland, and Virginia, where these 
insects abound in the sweet-potato fields, the larvse have received 
the name "peddlers," since they carry a "pack." When ready 
to change to a pupa the larva fastens the posterior end of its 
body to the underside of a leaf, and now the skin splits open, and 
is forced back, exposing a pupa, which soon gives forth a beetle. 
Wherever such beetles are numerous the yoimg plants of the 
sweet-potato should be dipped into arsenate of lead before they 
are set out. The solution should l>c fifteen oiuices to fifty gallons 
of water. 
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In Minnesota \\c have a number of such tortoise beetles, 
some very large, and also some that are foimd on other plants 
than those belonging to the family of Coiwolvulaccae, as the net- 
tle an<l sunflower. Cassida hiviilata Say {Fig. 175) frequently 
destroys the foliage uf the beautifid moming-glory, and the much 
larger Chclymorcha art^iis Licht. (Fig. 176) is frequently found 
on the raspberry. 



{Pea-wei-7'il family). 
These well known beetles, so destnictive to many kinds of 
stored seeds of legmninous plants, as peas and beans, are not 



PEA-WEBVn. llKKTLliS. 171 

irjurioiis to any fruit prtxlucinn plants Tlu\ ifjRt with the 
Iwf beetles m general striKture, hut their siimII liea<l is prolonged 
into a broad beak and the wmg mvtrs nrt nihcr short not i.ii\ 
enng the tip of the abdomen \s ai\ i\ani|> e of ibi c hulks tiit 
fiean tiiril {Bruchns ruHinaiiu^ Sch I aiid iht Pm m il [li 
/>m Linni are dhistrattd in 1 ij, \,7 1 lii'? ]Kst can he umtn.lUd 
«^ien when still enchxed in the ';ecd In nii ins of bisnlphidt ot 




carbon, the seeds being kept in a lijjiit rtccjXacle for this purpose. 
It should be the rule of every farmer to plant only sound seeds, 
and not to throw away any "hnj^gy" peas, hut to destroy the in- 
sects in them by lx>ilinff. when both peas and weevils can l>e fed 
to animals. 



2. HETI-:ROM]-:kA. (Different J<^ints). 

As already mentioneil we find tlie chief peculiarity of the 
beetles in this group in the feet, the front and middle pairs of 
which are five-jointed, and the hind pair four-j'ainted: the joints 
of the tarsi are not cushioned beneath, as are those of the leaf- 
beetles. Many peculiar insects belong to this division, not alone 
peculiar on account of their shai>e, hut also on account of their 
peculiar development, which has one or two seemingly retrograde 
stages in some species having parasitic habits. 
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FAMILY TENEBRIONIDAE. 

{Darkling Beetles). 

Nearly all the members of this family are of a uniform black 
or brown color, although some are gray, and a few are marked 
with bright colors. There is uo uniformity in appearance, but 
in most cases the feelers are more or less bead-like or monili- 
form. They vary very considerably in size and form of the body, 
which is firm, and not soft as in the case of the blister-beetles men- 
tioned later. Darkling-beetles are most numerous in dry and 
warm regions, but we also possess a fair representation in Min- 
nesota, and some of them are altogether too numerous and in- 
jurious. Nearly all feed upon dry vegetable matter, gome few 
on partly decomposed matter, and still others under stones, un- 
der bark of trees, and on fungi. But few arc injurious to our 
fruit-producing plants. 

As examples of such beetles a few of the more common ajid 
destructive ones will be given and illustrated. 

The Meal-1'EKTI.e, (Tcnebrio'inolitor Linn.), Fig. 178, is a 
very common insect in our mills, stables, grocery- stores, pan- 
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tries, in fact in all dark places where flour am) meal is kept for 
a long time. These insects cause no serious injury, but are far 
from pleasant to have arouni). Their larvie, liest known by the 
name i>f "meal-wonns," aro sometimes bred purp.osely by bird- 
fanciers as winter iom\ for insectivorous suiging-birds: they are 
raised in immense mimliers in warm boxes partly filled with bran, 
and in such places they undergo all their metamorphoses. 

The beetles themselves are brownish, flattened, with a square 
ihorax and deeply ridged wing-covers. The larva is a cylindrical, 
hard-shelled worm, usually of a polished waxy yellowish -brown 




Color, and terminates in a two-poinled posterior segment; it re- 
■*i«mbles the larva of the wire-worm in many ways, but is very 
»ii«ch stouter. 

A dark, almost black and more opaque het'tle is the T.obscurus 
l^ab., which is found in similar locations. IJotli are pests of 
granaries and mills, and are found in almost every region of the 
^lobe, being carried there by commerce. 

A much smaller species, the Echocems maxillosus Fab., is 
shown in Fig. 179. It is of a brown color, and further south is 
equally as much at home in old and neglected flour. 
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Cleanliness is one of the best remedies against such nocturnal 
insects. In extreme cases the fumes of bisulphide of carbon 
should be employed to kill them. Many of these and similar 
beetles have become very numerous in our houses since the in- 
troduction of prepared breakfast foods ; the spaces behind the 
patent flour bins in pantries are also excellent breeding places 
for such insects, as there they are not as often disturbed as they 
ought to be. 




Fig. 180.— BUpa mortisaga, Llan., and 



Fig. i8o shows a common beetle belonging to this family; 
it is Blaps morlisaga, and is found in Europe, like the meal-bug. 
in barns, stables and cellars. Our western plains, especially in 
the warmer region?, abound in similar beetles ; they are found 
in large numbers beneath dry dung, and some of them are very 
peculiar beings, having their wing-covers soldered together, since 
they possess only rudimentary true wings or none at all. Fig. l8i, 
(Plate I) shows n very peculiar insect, black and white in color; 
it is Zophenis Haliieiiiaiii Salle. 

One of the most peculiar beetles belonging to this family is 
frequently received by the entomolf^ist as a great rarity, simply 
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because the males liavt a {lair of niontiously largt.- homs on 
the pro-thorax. This lxrtU\ { liolflolluTus hifiircus Fah. I. pos- 
sesses a very roiiRh surface on the IhmIv ami winfi-covers, aii<l is 
of a (Urtv hrownisU colnr. It fcfils ujuhi tin.- laryi- tuailsttwils, 
{ Polyforus). si> (.-onmion on the sides of iK-ail ami ^lyin^^ treo. 
ri,6r. r82. riati- II, show-i Ixiih >f\is of this Rinarkablo insect. 

A lartie nnnilH-r of small families of ln^etles follow. Imt none 
of the insects eontaineil in tlicm :ire ol .uiy grvM economic ini- 
l-ortance. 



IIAK. 



The heetles in this family are all small, some very small. 
Some are black, others are variefiatetl. hut all are covered with a 
silky pubescence. Such iieetles arc found in immense numbers 
during the early snnniier. in many kinds of flowers, in which they 
feed npon the ]>olleu. In doing si) tliey are of some importance 
ill cross- fertilization. 




PiK. lS3.—MonteIIaH-punctMta. Fab.— After Rllc}- 



As may be seen in the illustration, (Fig. 183), which shows 
Mardella S-l'iincfafa Fab., they have a very arched body, the 
bead is bent d()\vn, and the abdomen is usnally prolonged into a 
slender point. ']"hey arc very active, flying readily, but the>' 
usually try to escape b\- the most intricate contortions, which 
make it almost impossible to secure them, and they usually drop 
to the ground and are lost. Their larvie live in rotten wood and 
in the pith of plants. 
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FAMILY MELOIDAE. 

(Blisler-beeiles). 

Perhaps the most interesting and economically the most ini- 
jiortant among the Heteroiiiera are the "Blister-beetles," which 
iiave received this very appropriate name because they can raise 
blisters on the human skin, caused by a substance "cantharidin" 
found to a, greater or less extent in nearly all members of this 
family. To utilize (hem for this purpose they are dried and 
pulverized, and the powder thus obtained is made into a paste, 
which applied to the skin by physicians causes local inflamma- 
tion and a blister. Nearly all our common species can be utilized 
for this purpose, hut the kinds generally used come from Spain 
and other European countries, hence are called "Spanish-fly," 
(Fig. 184). 




After Brcbm. 



All the beetles belonging here are soft-bodied and of me- 
dium or large size; their head is broad, vertical, abruptly nar- 
rowed into a neck ; the pro-thorax is narrow and cylindrical, and 
is narrower than the wing-covers, which exfend well down the 
sides; the legs are long and slender, and the feelers are in some 
cases knotted in the males. Many of the species are brightly 
colored and banded, some are metallic bronze or copper, others 
are uniformly gray, black or brown, with black longitudinal 
stripes. All are leaf-feeders and are found in flowers. 
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One of our most common species is black, and occurs in large 
numbers on the flowers of the golden rod. A number of species 
of this family are very destructive to the leaves of the potato, 
bean, aster, rose and other plants, and one at least is decidedly in- 
jurious to the flowers of the cultivated shad-berry. This large 
beetle, (Pomphopoea aeiiea Say), called the Pear-free Blistcr- 
I'cetle, is also fond of the leaves of apples, (Fig. 185). 

The metamorphoses of bli3ter-bcetles are remarkable, as they 

do not alone undergo wonderful changes in form, but the num- 

l^r of such changes is greater. than usual with beetles. The 

adult deposits a large number of yellowish eggs in the ground, 

H'hich hatch into very active long-legged larvcX, that run about 

^n search of food consisting of the eggs of locusts and of some 

'solitary bees. Eating the eggs of locusts is a very good habit, 

bence the blister-beetles are decidedly beneficial in their larval 

s^agre, and it is a well known fact that in a year following locust 

^^otibles blister-beetles become very numerous. Tn other cases 

^^e eggs are either laid on a plant or on the ground, and similar 

iong-legged larvse are hatched, which run about the flowers until 

^ I>roper kind of bee comes along, to the hairy clothing of which 

th^y fasten themselves, and in this way are carried to the nest of 

^^^ bee, not simply stealing the ride, however, but adding injury 

^^^ insult, for after quitting the unsuspecting host it devours the 

^^■^ or young larva and later completes its own transformation, 

^^^anwhile feeding upon the accumulated stores, the rightful own- 

^^■^ of which it has killed. 

These young larv^cC of blister-beetles are active little creatures, 
^"^^ ith long legs, prominent jaws, large heads, and are known as 
"t riungulins." 

The most common of our blister-beetles are the uniformly 

^Tay Macrobasis v.nicolor Kirby, (Fig. 151, Plate TT), and the 

*^lack Epicauta pennsylvanica DeG. As a description of both is 

^iven in the first annual report it is not necessary to repeat it here. 

If these insects, as well as similar ones, should become very 

destructive, they can be killed by a thorough application of one 

Of the arsenites, adding some milk of lime to make the poison 
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Perhaps the most iiiteresthig and ecoiiomicatly the most nn- 
portant among the Heteromera are the "Elister-heetles," whicli 
liave received this very appropriate name because they can raise 
bUsters on the human skin, caused by a substance "cantharidin" 
found to a, greater or less extent in nearly all members of this 
family. To utilize tliem for this purpose they are dried and 
pulverized, and the powder thus obtained is made into a paste, 
which applied to the skin by physicians causes local inflamma- 
tion and a blister. Nearly all our common species can be utilized 
for this purpose, but the kinds generally used come from Spain 
and other European countries, hence are called "Spanish-fly," 
(Fig. 184). 




Vig. IS*.— Spanish flii 



All the beetles belonging here are soft-bodied and of me- 
dium or large size; their head is broad, vertical, abruptly nar- 
rowed into a neck; the pro-thorax is narrow and cyUndrical, and 
is narrower than the wing-covers, which extend well down the 
sides; the legs are long and slender, and the feelers are in some 
cases knotted in the males. Many of the species are brightly 
colored and banded, some are metallic bronze or copper, others 
are uniformly gray, black or brown, with black longitudinal 
stripes. All are leaf-feeders and are found in flowers. 
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shorter. It is either broad or thin, short (^r long^, straight or 
curved. The small sharp jaws are situated at the end of the 
beak or rostrum; the lahnim and palpi are small or wanting; the 
slender feelers arise from the sides of the beak, and are elbowed 
in the middle, ending in a knob or club; the rostrum is' often 
j^Tooved at the sides for the reception of the feelers, and the eyes 
are small and round. l>ut the most distinctive character is the ab- 
sence of the gula, there being but a single gular suture, ( Fig. 187), 
and the epimera of the pro-thorax meet, on the middle line be- 
Iiind the prosternum. The body is compact, and frequently 
wedge-shaped, and not uncommonly has a ridged and pitted sur- 
face, or is raised into tubercles. The tarsi are four-jointed, each 
joint strongly bilobed and cushioned beneath. Xone of our 
"Species are of more than medium size, and most of them are very 
'^mall. 

Nearly all our northern species of snout-beetles, when dis- 

^i^rbed, feig^ death, and do so most skillfully and persistently; 

^he feelers disappear into the gnxnes in the beak, and the latter 

'^ l^ent under in many cases, close to the body, as are also the 

'^^s, and the beetle drops to the ground, closely resembling a bit 

^^ twig, a bud, or a seed, and thus escapes detection. Tn the trop- 

^^s, however, many of such beetles arc very active, and take to 

^*^^ir wings almost as readily and easily as the tiger-beetles. 

Manv of the larvae of such insects live in fruit, seeds, nuts : 
^trliers devour the substance inside the stems of ])lants, and still 
^t:liers subsist on wockI. T.arv*'e of snout-beetles are usually more 
^X" less curved, pale, and much wrinkled, as may be seen in the 
^^^llowing illustrations, which show their structure as well as that 
^^f the adults and pup?e. 

FAMILY RHVXrTTTTlDAK. 

This family includes small beetles in which the elytral fold 
is very feeble, the labrum wanting, and in which the mandibles 
^re toothed both on the outer and inner side. The mandibles can 
be widely spread apart ; when closed the outer tooth at the end 
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stick, and this should be carried into effect as soon as they are 
noticed. In some cases they can also be driven to a layer of 
straw, which is then burned. But as the larvae feed upon such 
dangerous material as the eggs of locusts, it is in many cases bet- 
ter not to kill the adults. 

Of the larger and brighter species one of the most common 
is a rather beautiful beetle, the Cantharis Nuttalli Say; it meas- 
ures over an inch in length, has dark, purplish or bluish-green 






Pig.l85.-Pomplio;9ceaa?nea, Fig. lH6.-Afc/ocau^us- Fig. 187. — Head of Snout- 
Say. After Saunders. ticolUs, Say. After beetle; ff. s., gular suture. 

Harris. 

wing-covers, and a metallic green thorax, head and abdomen. 
It is sometimes very common in our prairies, where it destroys 
wild roses and other flowers. It resembles the genuine Spanish 
fly very closely, and should be gathered and sold to the manufac- 
turing chemists. 

The OiL-BEKTLES (Meloe species), are also included, but they 
iire not numerous enough to cause any damage. Our common 
species, the Meloc angusiicoUis Say, is shown in Fig. i86. 



II. SUB-ORDER RHYXCHOPHORA. 
sxoi t-be]:tli:s ; hakk-«kktles. 

This sub-order includes beetles commonly called Snout- 
beetles and Bark-beetles, ten families of which are represented in 
North America. The great peculiarity of these insects is found 
in the head, which is more or less prolonged into a beak or snout, 
sometimes longer than the remainder of the body, but usually 
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Before beginning to roll «p the leaf she ^^aws the stem nearly 
off, so that after the roll is niailc, and has (lrie<I for perhaps a 
day, it is easily dctachctl by the wind ami falls to (lie ground. 
When folding tiif leaf she rolls it np tightly, neatly lucking in 
the ends until a compact, cylindrical, soli<I mass of vegetation is 
formed. Before llie leaf is entirely rolled she deposits a single 
egg', rarely two, in the middle next to the midrib, where it lies 
loosely in a little cavity. While all this is going on her consort 
stands near by, and she occasionally runs to him to receive his 
Qresses, then again resumes her work. These rolls sometimes 
remain on the bushes for several days, but probably drop by 



* 




the time the larva escapes from tiic egg, and it seems probable 
that the gnib uses the roll for a shelter until it matures and is 
ready to enter into its transformations into a beetle." In Minne- 
sota the writer has frequently seen the female at work, but in- 
variably she worked alone, no male being near. In many cases 
the larva also changes to a pupa inside the cradle, and the latter to 
a beetle, without entering the ground at all. Evidently love does 
not always run as smooth here as in the east ! 
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of each projects forward, so that two small and acute teeth seem 
to project. 

We have a number of such small beetles in our state, one of 
which, of a dark blue-black color, covered with fine and dark hairs, 
is rather common in various flowers early in the season. An- 
other species, {Rhyncliites bicolor Fab.), is polished red above, 
excepting the snout, legs, and under side, which are black, and is 
sometimes very common and destructive to our roses. It destroys 
both flower buds and flowers, and deposits eggs into the fruit, in 
which the young mature. Both wild and cultivated flowers are 
thus invaded, but especially the former. The beetle measures 
about one-fourth of an inch in length, not including the long 
snout which is about as long as the abdomen. 

FAMILY ATTELABIDAE. 

{Leaf -rolling Snout-beetles). 

Such beetles have neither an elytral fold nor a labrum; the 
mandibles are flat, pincer-shaped, and toothed on the inner side. 
They are mainly interesting from the fact that the females make a 
compact thimble-shaped roll from leaves, in which a single egg is 
deposited, and inside of which the larva feeds until full grown, 
when it leaves and enters the ground for pupation. It is very 
interesting to see the female at work making such a cradle for its 
young, and as at least two species are fairly abundant in our state 
the lover of nature will have but little trouble to observe the whole 
operation. One species, polished black, with a large dark-red 
humeral spot, occurs upon our oaks; it is Attelahus hipustulatus 
Fab. The other species, A. rhois Boh., occurs upon the hazel and 
alder ; it is brown and densely covered with yellowish-white hairs. 
The illustration, (Fig. 189), shows a thimble-shaped cradle 
on oak, and Fig. 188, the Adult of A. analis 111. 

Prof. Packard describes the operation of making such a 
cradle as follows : "When about to lay her eggs the female begins 
to eat a slit near the base of the leaf on each side of the midrib, 
and at right angles to it, so that the leaf may be folded together. 
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by jarring the trees, as is done in tlie case of the plum-curculio 
described later. The illustration (Fig. 191), shows both shape 
and size of this beetle and that of the egg and larva. 

Mr. Chittenden descrilies the life-history in one of the ad- 
mirable bulletins of the Division of EiitomoIog>'. issued Uy the 
Department of Agricidturc. He writes that these beetles arc 
sometimes very destructive to strawberry plants, eating the leaves. 




and later the entire stem. "The eggs are elongate, more than 
three times as long as wide, somewhat variable in outline owing 
to close deposition, snlv-cylindrisal, sometimes slightly curved on 
one side, broadly rounded at eaeh end, surJacc smooth, shining 
without any apparent sculpture; color lifrht (hill yellow." The 
young larva, when first hatched, is uniform whitish-yellow. 



(Ananictis griscn Horn). 
This is another beetle, (f-'ig. i'}2. Plate 11), last season dis- 
covered for the first time in our orchards to he injurious to the 
apple, in the leaves of which it eats large holes : it likewise eats 
the tender bark of the same tree. It has the peculiar habit of 
hiding in the folds of a leaf during the day, on the underside, and 
is here difficult to detect, as its silvery white color blends well 
with the white down of the leaves. It is easily beaten into an in- 
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FAMILY OTIORHYNCHIDAE. 

{Scarred Snout-beetles). 

This family contains a large number of snout-beetles. 
Their most distinguished characteristic is the presence in the 
pupal state, and sometimes also in recently matured adults, of an 
appendage on each mandible, and in the adult state a scar indi- 
cates the place from which the appendage has fallen. This scar 
is on the anterior face of the mandible, and frequently at the tip 
of a slight process. (Comstock). 

Most of our species are more or less ornamented with scales 
resembling those found upon the wings of butterflies. This is 
very prominent in tropical species, where such scales are fre- 
quently of metallic colors, and are exceedingly beautiful, and on 
that account are utilized by microscopists for forming baskets 
filled with flowers of diflferent shapes and colors; such baskets 
are so minute as to become plainly visible only under a strong 
lens. 

Among the beetles forming this family we possess several 
species which are more or less injurious to fruit-producing plants. 

THE IMnRlCATHlD SXOUT-BEETLE. 

( ILpicaerus inibricatus Say). 

This rather omnivorous beetle, gnawing holes in various 
garden vegetables, is also found on the apple and cherry, injuring 
them by eating holes in the twigs and fruit. It is by no means 
common in our state, l)ut destructive in others, hence requires the 
attention of our fruit-growers. It is a very variable beetle, but 
usually of a dull silvery-white color, with darker markings ; some- 
times two light-colored bands extend across the elytra, which 
are striated with longitudinal rows of deep round pits. This 
beetle can readily be recognized by the peculiar shape of the pos- 
terior end of the elytra, which is very steep, cut off almost square- 
ly, and ends in a sharp and pointed elongation. If it should ever 
become more numerous than it now is, it can be kept in check 
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The insect is very convex ; the thorax has a projecting angle at 
each side, and the body is almost egg-shaped. 

Judging from the work seen such snout-beetles can become 
very destructive, and it will be difficult to combat them. Many 
years ago a snout-beetle infesting the rcx>ts of grasses was very 
numerous in Druid Hill Park, Baltimore, Md., yet its presence 
was not suspected at all, as no injury to the lawns was noticed, 
except that the plants seemed to need food, which was provided 
them in the form of a very bad-smelling manure obtained from 
cleaning hog-bristles imported from Hungary for the manufac- 
ture of brushes, etc. A liberal application of this substance was 





Figr- 19S.--Otiorbynchus 
ovatas, Linn. 



Fig. 194. — Aramiges Fulleri, Horn. After Division 
of Entomology, U. S. Department of Agriculture. 



spread over the lawns, and was followed by a heavy rain. Next 
(lay immense numbers of beetles {Sphenophorns parvnlus Gyll.) 
could be seen upon all the sidewalks and seats on and about the 
lawn; they were evidently driven out of the ground by this of- 
fensive manure. Perhaps this experience might show us a meth- 
od by which we could combat this and similar insects. 

Two other species of the genus Ofiorhyncluis (0. sulcatus 
F'ab., and O. picipcs Fab.), as well as Thricolcpis simulator Horn, 
are known to injure the apple elsewhere. 
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verted umbrella, and if numerous could be captured very readily. 
It is a robust insect, about the size of the imbricated snout-beetle, 
of a brownish-gray color. It is not often seen, but by beating 
apple trees, as suggested above, it will be found to be much more 
common than was suspected. 

Cercopeus chrysorhocus Say, a similar beetle, is from time 
to time found on the foliage of the grape, and a number of others 
occur, but very rarely, upon the flowers and foliage of some of 
I ur fruit-producing plants, but none cause any extensive dam- 
age. 

THE PITCHY-LKGGED OTIORIIYN^HUS. 

(Ofiorhynehus ovatns Linn.). 

This beetle, a typical one of the family, is getting very nu- 
merous, and may, in time, cause injuries to the roots and crowns 
of straw-berries. It has also been reported as feeding upon the 
leaves of the apple. Here at the Experiment Station it was not 
found until four years ago, but now is very abundant, especially 
very early in spring, just after the snow has disappeared, and 
again late in autumn. At such times it is found resting on the 
sides of houses, not far from the ground. In autumn it is ready 
to enter the ground to hibernate, and in spring it leaves such 
quarters to enjoy the, warmth of the sun. But what attracts such 
large numbers of beetles to houses is difficult to understand, es- 
pecially as these buildings are surrounded by well kept lawns. 
I'sually they can be found hibernating among logs and pieces of 
bark lying upon the ground. 

No damages have been observed, but a number of the crowns 
and roots of strawberries received from other parts of the state 
tell a sad story, as they were excavated and killed by the larvae of 
tliis beetle. They are much more destructive than the straw- 
berry root-borer, which will be described later. 

The beetle, illustrated in Fig. 193, is very dark-brown, almost 
black ; the thorax is very deeply pitted, the pits being sometimes 
arranged in more or less regular rows; the wing-covers are 
striated, and at regular intervals in the striae are deep punctures, 
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The soft and white larvae possess no feet, and feed chiefly 
•^'i fruits, seeds and nuts, but all parts of plants are subject to 
tlieir attacks. 

The female bores a hole witli her snout, and deposits an egg 
^^ the hole thus formed, pushing the egg to the bottom of it with 
'■>er beak. For this purpose the snout of a female beetle is very 
long, sometimes longer than the remainder of the body, as may 
oc seen in the acorn weevil ilhistrated later. 

Although not injurious to fruit-producing plants there are a 
ni'mber of small snout-beetles which are so frequently sent to the 
entomologist as being injurious to the roots of grasses, that a few 
words about them may not be out of place. The species of 
Sitones, of which a number occur in our state, are all small, black- 
ish-gray, covered with very minute scales, and in some cases 
marked with a number of darker spots, interrupted by white, ar- 
ranged in regular longitudinal rows. Some species are illus 
trated in Fig. 195. 




THE NEW YORK WEEIVII-. 

(Ithycents iiovehonicciiis Forster). 
This is alx>ut the largest snout-beetle we have in our state; 
it is not only the largest, however, but also sometimes exceedingly 
di-structive, especially so in early spring, when plum trees grow- 
ing near oak forests are badly injured. In such ca.ses the beetles 
congregate upon plum and other friut trees in May or early June, 
eating the huds and gnawing into the twigs, chiefly at their base. 
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fuller's rose-deetle. 
(Araniiges Fuller i Horn). 

Some years ago this insect, (Fig*. 194), became very injurious 
in the east in some green-houses devoted to roses. It is an oval, 
dark, smoky-brown snout-beetle, lightly covered with scales, with 
a short and obtuse snout; it is about one- fourth of an inch in 
length. The eggs are laid in masses under any sort of shelter on 
rose-bushes, and the w^hite and grub-like larvae hatching from 
them feed on the tender roots of roses, while the adults destroy 
leaves, flowers and buds. The attacks of the larvae weaken the 
plants, or kill them outright. 

Since the long-lived beetles hide during the day on the under- 
side of the leaves thev can be collected and destroved : the free use 
of a tobacco extract on the ground will act both as a fertilizer and 
as a destroyer of the subterranean grubs. The same beetle is 
sometimes a pest in the orange groves of California, and is re- 
placed by another similar one in those of Florida. 

A number of other similar beetles might be mentioned as 
being sometimes injurious to our fruit-producing plants, but as 
they are very uncommon in Minnesota, it is not necessary, as all 
can be destroyed by the remedies already given. 

FAMILY CURCULIONIDAE. 

{Genuine Snout-beciles). 

The family Curculionidae is the most important of the fam- 
ilies of snout-beetles, including more than one-half of all the in- 
sects of this character found in the United States, and a large 
number of them are most destructive insects. In this family 
there is a strong fold on the lower side of each wing-cover near the 
outer margin, which limits a deep groove into which the upper 
edge of the abdomen fits ; the mandibles have no scar; the antennae 
are usually elbowed, and have a ringed or solid club ; the tarsi are 
usually dilated, with the third segment bi-lobed and spongy be- 
neath ; in a few cases the tarsi are narrow, but not spinose be- 
neath . ( Comstock ) . 
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The soft an<l white larv.T ik)Sscss ni» feet, ami feed chiefly 
on fruits, see<ls and nuts, hut all parts of plants are subject to 
tlieir attacks. 

The female Inires a hole willi her snout, and deposits an eg^ 
in the hole thus fornie<l. jnishin^ the e^i; to the t>oltoin of it with 
lier beak. For this (nir|>ose the sunut of a female beetle is very 
long, sometimes lonper than the remainder of the body, as may 
be seen in the acorn weevil illustrated later. 

Although not injurious to fruit-produdn); plants there are a 
number of small snout-beetles which arc so frequently sent to the 
entomologist as being injurious to the roots of grasses, that a few 
words alx>ut them may not In; out of place. The species of 
Sifones, of which a number nccur in our stale, arc all .small, black- 
ish-gray, c()vered with very minute sciies. and in siHue cases 
marked with a number of darker .'spcits. interrupted by white, ar- 
rat)ge<] in regular longitudinal rows. Some species are illus- 
trated in Fig. 195, 




THE KEW YORK WEEVIL. 

( Itliycenis iiovcboriiccitis Forster). 

This is almut the largest snout-beetle we have ii' our stale ; 
if is not only the largest, however, hut also sometimes exceedingly 
destructive, especially so in earl}- spring, when plum trees grow- 
ing near oak forests are badly injurefl. In such cases the beetles 
congregate upon plum and other fruit trees in May or early June, 
eating the buds and gnawing into the twigs, chiefly at their base. 
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thus causing them to break and fall. The younger bark of twigs 
is used as food and numerous holes are eaten into it ; the tender 
shoots are entirely devoured, and later they eat the leaves just at 
their base. The beetle is shown in Fig. 196; it is from four to 
six-tenths of an inch in length, of an ash-gray color, marked with 
black ; four whitish lines, interrupted by black dots, are on each of 
its wing-covers, and three smaller ones occur on the thorax. The 
scutellum, located at the juncture of the elytra with the thorax, 
is yellowish. Such beetles frequently occur in swarms in nurser- 
ies, where they cause serious injury to the apple, plum, cherry, 
pear, peach and other trees. Fig 196, Plate VI, shows their work. 

It is quite abundant in the wooded regions of Minnesota, but 
is not seen as often as their numbers would warrant, simply be- 
cause it is a nocturnal insect, hiding in the cracks of bark of oak 
trees during the day, and in such places it is almost impossible to 
detect it, as it resembles the bark very closely in color and in mark- 
ings. 

The larva, also shown in the illustration, is found in the 
twigs and tender branches of the burr-oak, and also in the hickory. 
According to Saunders, when the female is about to deposit an 
egg, she makes a longitudinal excavation with her jaws, as shown 




Fig. 196. — Itbjcerus novoboraceusis, 
Forst.— After Riley. 
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Fig. 197. — A pion s-ptcies. 
After Brehm. 
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iit ii in tlie illustration, eating npwarils under the liark ; afterwards 
she turns round and places an eyg in the opening. Tlie larva, b, 
is a soft, foot-less grvib, of a pale-yellow color, with a tawny head. 

There is but one safe way to destroy this beetle; it has tn ]k 
caught by jarring, the same way as our phim-curcuho, since it 
also has the habit of dropping to the ground when alarmed, as 
most other snout-beetles do. Paris-green and Londnn-purple, ap- 
plied in such a way as to make them stick to the tender twigs 
and branches, will also kill large numbers of this mischief maker. 

There is a group of small beetles, (Apion), the larvae of 
^vhich usuaUy feed in the seeds of plants, as in those of the false 
indigo, (Bapt'isia tinctoria), the seeds of the locust, and others. 
To show how these beetles look one has been illustratcil, and well 
shows their i>ecnliar form (Fig. 197). They are equipped with 
a long and slender projecting beak, have straight feelers, and 
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are very small, the largest not measuring much more than one- 
tenth of an inch, including the lieak. Their colors are back, 
grayish, dark blue, or even greenish; only a few in the United 
Slates are of a brighter color, such as reddish or yellowish. 

This is a good place to mention another bad snont-beetle. 
not yet found in Minnesota, but wiiicli is working its way in the 
direction of our state. It is the Clover Leaf-beetle (Phytoitomifs 
ptiiietaUis Fab.). It is a large beetle, dull brown in color, with 
indefinitely striped elytra, and a short, stout beak. Prof. Smith 
says abont it : 

"Tlie larva is green, its form is well shown in_the figure, 
( Fig. 198), and it feeds chiefly at night, eating irregular holes into 
the leaves. W'lien full-grown it forms a peculiar net-like cocoon. 
at or a little beneath the surface of the groimd, and pupates, be- 
coming adult a few days thereafter. The insects hibernate in 
the larval stage, and iheir injury becomes manifest quite early in 
the season, often threatening entire destruction of the crop when 
•they are fidl-grown. Fortunately nature has provided a check 
for this insect in a fungous disease, which in most localities car- 
ries off the larvic annually, just before they mature, leaving only 
!L comparatively small proportion to perpetuate the species. As 
this disea-iie seeins to occur in .seasons of all kinds, and irrespective 
of climatic conditions, it can be easily introduced into any locality 
in which the insects become destructive. Affected larv<e (Fig. 
1991, curl themselves round a spear of grass, or on the edge nf 
a leaf, and die, first swelling somewhat and becoming gray in 




9.~Phy(oaomur> killed by di»- 
e. After Division of BntomalaK;, 
9. DcpartmcDt of Agricnltiire. 
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Color ; then they collapse and become black, eventually forming a 
small, dried, black mass, utterly indistinguishable in character." 

We have a number of very noxious suDuL-V.eetles which kill 
our pine trees. Only one will be mentioned and illustrated, ( Fig. 
200), to show its shape. Tt is the White Pine Weevil, (Pissodes 
strohi Peck). It is one of the most serious enemies to that tree, 
attacking the leading shoots in young trees, and spoiling their 
shape entirely. In our extensive pine forests no remedy can even 
be suggested, but in parks and gardens the small ornamental 
trees of this kind can be protected to some extent by spraying the 





Fig. 201. — European species of Pig. 202. — Hjlobius con fusom, Khy. 

Pissodes. After Brehtn. After Brehm. 



leading shoots with carbolated soap-wash, to which Paris-green is 
added at the rate of one pound to one hundred and fifty gallons 
of water (Smith). Of course the infested shoots should be gath- 
ered and burned. Fig. 201 shows a closely related European 
species. 

Equally bad are Pissodes affinis Rand., and Hylohius con- 
fusus Kby. (Fig. 202). 

Another group of snout-beetles is composed of very elon- 
gate and slender insects, some of which are injurious to 
garden plants, and on that account one of them is shown in the 
illustration (Fig. 203). It is the Rhubarb -bee tie, (Lixus conca- 
7'iis Sav). This beetle is found early in the season on the leaves 
and stems of the rhubarb, but is also found on those of wild plants, 
as on the larger species of Rumex. This long, cylindrical beetle, 
with a thick snout about as long as the head and thorax, is en- 
tirely covered with a rusty powder, which rubs off very easily, 
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and exposes the dark slate-colored body, which is remarkable for 
iis exceedingly firm texture. In fact this insect is so hard that a 
common insect pin will not perforate it. The beetle bores little 
holes into the leaf and flower stems of the plant, depositing one 
egg in each, from which a white, grub-like larva hatches, which 
devours the plant tissue. The insect is not common in Minne- 
sota. According to Smith, Webster and others, whenever the 
leaves arc regularly cut for the market but iittle trouble is ex- 
perienced; old leaves should be removed and destroyed, so that 




fcC" 



none of them remain after 'midsummer. Several species of Lixus 
(xcur in our state; a European species found in aquatic plants is 
shown in Fig. 204, ' 

Among the large number of snout-beetles that follow the 
above geims in the classification but few are really injurious, al- 
though they occur in the flowers of such plants as the strawber- 
ries, blackberries, raspberries, and others. Perhaps two species of 
Magdalis are an exception, as the one {M. aeiiescciis Lee.) is fre- 
quently found upon the apple-tree, and the other (M. olyra Hbst.) 
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has the ba<l tiahit of timiioliiif;. in the lanal ^itate. into the bark 
of hickon' in every dircclicMi, leaving only jnst enough tissue to 
prevent the hark fmni \vaq>inn away fnmi the tree. Mr. Bow- 
ditch states that, "as far as my observations extend, the species 
appears to prefer small trees, from four to six inches in diameter. 
If the tree is small and very l)adly infested it dies very quickly, 
and shortly after the beetles have i-sea|)od. the bark is apt to flake 





(iff and curl up in quite large pieces." As a general rule, however, 
tliis beetle prefers the red oaks. Fig. 205 shows M. olyra Herbsl, 
found abundantly Iwiring under the bark of oak, and Fig, 206 
M. armicotlis Sa\'. 

THE ri,(JM CrflUdER. 

( Cocfolorus scHlellaris Lee. ) . 

This destructive beetle has been described in the "Second 
Annual Report of the Entomologist," but tn make this rcjjort on 
beetles injurious to fruit-producing plants more conplete, it is re- 
peated. 

There is no kind of fruit that promises so well in Minnesota 
a.s the plum, and wonderful progress has already been made in 
the past to improve our wild species, and to create, by selection, 
crosses, or by other means, new and better varieties, and it seems, 
when we look at the samples of plums shown last year at the dif- 
ferent fairs, that before very long fruit superior to all other grow- 
ing now will be the result of such painstaking work. It seems to 
the writer that the only true road to success has been chosen, viz. : 
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to improve the native kinds, which are known to be hardy, and 
not to attempt to bring to our state others found in countries 
(liflfering in climate from ours. We have, in improving our na- 
tive phmis, to follow the same steps that were taken in the past 
in Europe to change their native crab-apples into the beautiful, 
delicate varieties of apples now grown everywhere. But to grow 
plum trees and to harvest plums are two quite distinct things. A 
little observation will almost convince the horticulturist that he is 
growing the plums not for his own use, but for that of his ene- 
mies. He sees that after a plum orchard is once established these 
have taken possession of the same and seem to consider it their 
own. There are few plants in Minnesota that have more enemies 
than the plum-tree: black knot, plum pocket, powdery mildew, 
brown rot, plum leaf-blight, plum-rust, leaf-spot or gun-shot and 
others are a few of the more important vegetable foes of this tree, 
while plant-lice, such as the plum tree aphis, the plum gall-mite, 
many caterpillars, the plum-gouger, and the plum-curculio, are 
the more destructive insect enemies. 

The plum-gouger, (Fig. 207, Plate V), is the most destruc- 
tive of the above named insects in Minnesota. It is a reddish- 
brown snout-beetle, with a peculiar pruinose, almost velvety sur- 
face, and is of a very diflferent shape from the better known but 
less common plum-curculio. In the spring of 1896 the plum 
trees on and near the Experiment Farm were in full bloom and 
promised rich returns. But before long one flower after another 
dropped off, and but comparatively few were left upon the trees, 
and in some cases none remained. When the cause of this trou- 
ble was investigated it was found that this snout-beetle was busily 
engaged in gouging holes in the flower (see Fig. 207, Plate V), 
which, in consequence, shrivelled and dropped. A rather suicidal 
way of doing things, for by acting in this manner the beetles 
actually destroyed their future food and home! As the fruit 
grows, the female beetle, in depositing an egg, does not form the 
crescent-shaped mark of the "Little Turk," but makes for this 
purpose a small and deep puncture. Prof. Bruner describes the 
egg-laying habit of the plum-gouger as follows: "The modus 
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operandi is very simpk, and requires but a minute and a half to 
two minutes for the performance of the entire operation. She 
first spreads out her legs to their full extent, braces them, and 
then draws her beak or rostrum to as nearly a perpendicular posi- 
tion as possible, then by gnawing, and with a twisting motion she 
soon works her snout into the fruit until it is buried a trifle above 
the bases of the antennae, the latter being held close against and 
directed upward along the rostrum upon the head while the hole 
is being made. She now draws out her beak, and deliberately 
turns about, and after a few preliminary thrusts of the ovipositor 
inserts the latter into the hole just made with the beak, and de- 
posits a single egg that is of the diameter of the puncture. The 
egg is of a dirty whitish, somewhat transparent color, and is 
plainly visible with an ordinary pocket lens, being uncovered and 
nearlv flush with the surface. It soon becomes covered bv a heal- 
ing of the injured fruit." Each female dep)osits only one egg in 
a young plum; if more are found it is the work of diflFerent fe- 
males. The larva that hatches from such an egg is never exposed, 
hence can not be killed by sprays with arsenical poisons. In en- 
tering the fruit a transparent or gummy substance collects over 
the puncture, as is well shown in the illustration. The larva 
feeds not only upon the flesh of the plum, but upon the flesh of 
the kernel inside of the stone. Here it undergoes its transfor- 
mation from a larva to a pupa and to the adult insect, which 
later leaves as soon as strong enough to do so, and searches for 
hibernating quarters in and about the orchard. Many of the 
plums that contain the worms drop, and should be removed and 
destroyed, but many others remain on the trees long after the 
beetles have left, and some of them are even still fit for culinary 
purposes. There is very little use in spraying. Jarring early in 
the season, at the time the trees are in full bloom, or even a little 
sooner, will bring down many of these injurious beetles, and if 
this is done early in the morning they can be readily gathered 
and killed. The jarring has to be done in a forcible manner, as 
the beetles cling very tightly to the tree. 

Another species so closely resembling the above species as 
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to be almost indistingtiishable, is found upon the sand-chtrn'. 
It has similar life-habits. Both are shown in Fig. 208, and it 
will be seen that the difference between them is but slight. 

In the genus Antlwuoniiis we possesss a large number of 
beetles, all small, with modest colors, but with great power of in- 
jury. Only a few of the more important ones will be given. 



THE APPLE CURCULIO. 

(Anthonomus quadrigibhiis Say). 

This is a common beetle in Minnesota, where it is found 
breeding almost exclusively in wild crabs and haws, but it is 
simply a question of time when it will also attack the culti-vated 
apple, which it does in states having older orchards. Prof. Saun- 
ders gives the following description of this insect: 

"It is a small beetle, a little smaller than a pliim-curculio, of 
a dull brown color, having a long, thin snout, which sticks out 
more or less horizontally, and can not be folded under the body, 
as is the case with many species of curculio. This snout in the 
female is as long as the body; in the male it is about half that 
length. In addition to the prominent snout, it is furnished with 
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fciur conspicuous lirownisli-recl liumps towards tlic hinder part 
<->f its body, from wliich il takes its specific name, qrtadriggibus. 
T ncliiding the snout, its length is a quarter of an inch or more. 
In tlic accompanying illustration ("Fifj- 2091, the insect is mag- 
nifie<I ; a represents a hack view, b a side view ; the outline at the 
loft shows its natural size. Tts IkkIv is dull hrowu, shaded with 
t'visty red; the thorax and anterior third of the wing-covers are 
■L^rayish. 

■'This is a native American iuseci which formerly bred exclu- 
sively in the wild crabs and haws: it is single-brooded, and passes 
tlie winter in the beetle state. The beetle appears quite early. 




and the larva may often be found hatchcil before the middle of 
June, and in various stages of ils growth in the fruit during June, 
July, and August. 

"The beetle with its long snoul drills lutles into the young 
apples, much like the puncture of a hnt needle, the hole being 
round, and surrounded by a blackish margin. Those which arc 
drilled by the insect when feeding are alwut one-tenth of an inch 
deep, and scooped nut broadly at the bottom ; those which the 
female makes for her eggs arc scooped out still more broadly, and 
the egg is placed at the bottom. The egg is of a yellowish color, 
and in shape a long oval, being about one-twenty-fifth of an inch 
in length and not quite half that in width. As soon as the larva 
hatches, it burrows to the heart of the fruit, where it feeds around 
the core, which becomes partly filled with rusty-red excrement. 
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In about a month it attains its full size, when it presents the ap- 
pearance shown in Fig 209, which represents the larva and the 
piipa highly magnified. I'ig. 210 shows an infested apple, the 
egg c, and eg^-cavity b. 

"The larva is a soft white grub, nearly half an inch in length, 
ivith a yellowish-brown head and jaws. Its btxly is much wrinkled, 
ihe spaces between the folds being of a bluish-black color ; there is 
also a line of a bhnsb shade down the back. Having no legs, it is 
incapable of much movement, and remains within the fruit it 
occupies, changing there to a pupa of a whitish color, and in two 
or three weeks, when perfected, the beetle cuts a hole through 
the fruit and escapes. 




"When feeding this insect makes a number of holes or punc- 
tures, and around these a hard knot or swelling forms, which much 
(hsfigures the fruit; pears, as well as apples, are injured in this 
way. The infested fruits do not usually fall to the ground, as do 
ai>ples affected by the codHng worm, but remain attached to the 
tree, and the insect, from its habit of living within the fruit 
through all its stages, is a difficult one to destroy. Picking the 
affected specimens from the tree, and vigorously jarring the tree 
during the time when the beetle is about, will bring it to the 
ground, where it can be destroyed in the same manner as recom- 
mended for the plum curculio. Fortunately it is seldom found 
in such abundance as to do much damage to the fruit-crop. In 
Si)Utheni Illinois, and in some portions of Missouri it has proved 
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destructive, but in most oi the Xorthern United States, and in 
Canada, although common on thorn-bushes and crab-apples, it 
seldom attacks the more valuable fruits to any considerable ex- 
tent/' 

THK CkAXHERRV CrRClJLIO. 

{AnthonoviHs suturalis Lee). 

About the middle of July we can find numerous beetles of this 
kind in the blossoms of this plant, but the\ are also found upon 
many other kinds. The small beetle is very variable in color, but 
is usuallv reddish-brown, with a dark brown head, and a beak 
about half as long as its body. The pro-thorax is darker than 
the elytra, and is covered with short, whitish hairs ; the elytra are 
ornamented with rows of indented dots, and are in most cases 
black along the suture, which color sometimes forms a triangular 
spot in the middle, of which the whitish scutellum is the center. 
The beetle measures a little over one-eighth of an inch in length, 
including the rather long beak. \\'hen the female has selected 
the bud of a blossom she drills, with the snout, a hole through 
the center, and in this hole she deposits a pale yellow ^g^. This 
done, she cuts off the flower stem, which drops to the ground; the 
i^g,g hatches a dull white grub with a yellow head armed with 
black jaws with which it devours the inside of a bud, eventually 
eating its way out. leaving a round hole in the side of the bud, 
and transforms to a pupa, and soon afterwards to a perfect beetle, 
which may sometimes be seen feeding u])on the berries. 

The only remedy in such a case is to flood the cranberry 
swamp, which will drown the ]arv<e and pupt-e. 

THK STRAWBKRRY CURCULIO. 

{ Ajifhonoinus sigfiatiis Say). 

This is one of the most troublesome of the strav.'bcrry insects, 
but as yet is found only in very limited numbers in our state, 
preferring here to feed in the blossoms of the wild plants. Its 
history is well known, and the writer had the doubtful pleasure 
of first observing its actions while assistant of Prof. Riley in Mis- 
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souri. Prof, Smith writes that it "appears as a small, blackish 
beetle, with gray pubescence, when the buds are developing, and 
lays an egg into each, afterwards puncturing the flower-stalk be- 
low the bud so as to check further development. The larva feeds 
upon the pollen in the unopened bud which affords sufficient food 
till it attains its full growth, changing to a beetle in midsummer. 
The insect attacks a number of other flowers in the same way, 
not even confining itself to one natural family, and its injury to 
strawberries is of a somewhat intermittent character, becoming 
worse for a number of years, then stopping suddenly for no ap- 
parent reason. Onh' staminate or pollen-bearing varieties are at- 
tacked, and the Sharpless is perhaps the most seriously infested. 
By planting chiefly pistillate varieties the staminate rows may be 
protected by cheap coverings until the buds are ready to open, 
and even if only a small crop is obtained on the pollenizers, the 
main crop will be safe without protection. Insecticides have not 
proved markedly useful in this case." This species i^ shown in 
Figs 211 and 212. 

Many other species of the genus Anthonomus are found in 
the flowers of apple, crab, and thorn, and may be more or less in- 
jurious; such are A. profundus Lee, A. decipiens Lee, and A. 
cratacgi Walsh, the latter being often very numerous in the flow- 
ers of the crab-apples. 

Another species of these destructive snout-beetles has of late 
become very destructive in our cotton growing states, into which 
it found its way from Mexico. It is ^. grandis, famous or rather 
infamous on account of its bad habit of eating into the bolls of 
cotton, which it destroys. 

In Europe many species of this genus attack the flowers of 
the apple and plum, and are assisted in doing so by other beetles 
belonging to the genus Rhynchites already mentioned. The 
writer, in watching the English sparrows in the Eastern States, 
has frequently wondered why these birds should go to the trou- 
ble of picking such flowers to pieces, and especially those of the 
peach. They are so intent upon this work that not infrequently 
the great majority of the flowers are destroyed, and form a white 
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siieet liciK'ath ilie tree, 'J'liis action of the s|)arnnvs can not be 
<!oiic sini]ily out of slu'cr miscliicf, but must have another cause. 
As the.Sf birds also pick into similar flower-; in Ivurope to find 
beetles in ihem. tluTO can be but little doubt that this habit of in- 
vestigating flowers is so persistent that even here, after many 
generations of sparrows have died, their off-spring still possess 
it, and prompted by it search for insects not found here at all. 

The next genus. Coiinlraclicliis, also contains numerous de- 
structive members, chief of which is the one described in the "First 
Annual Keport." which is quoted: 



Tin-: i'i,i'.\r ckrci'i.io. 
(Co'ioimchchis ucnupliar Hbst.V 
We can hardly open an entomological bulletin issued by any 
of the eastern, central or southern states without finding a de- 
scription of lhi.s insect, and of the remedies that will kill it asid 
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save the fruit. Yet as a very general rule more is claimed for 
such proposed remedies than is warranted by facts, and many of 
the measures have not proved very satisfactory. This is especial- 
1} true of the application of Paris-green and London-purple, 
which, with the Bordeaux mixture, are nowadays a sort of cure- 
all. All these substances are of great value, but as far as the 
^'Little Turk'* is concerned we have to depend for success very 
largely upon other methods, which, though requiring much more 
labor, are also much more certain. Though so well known, it is 
perhaps best to give an outline of the' life-history of this insect, 
which is illustrated in Fig. 213, Plate III. As the illustration 
shows, this snout-beetle is less than one-fourth of an inch in 
length, is of a brown color with four sealingwax-like elevated ex- 
crescences on the hard wing-covers. The beetles hibernate 
among all sorts of rubbish, but prefer accumulated leaves and simi- 
lar substances. Early in spring, and long before the buds of the 
plum-trees open, they visit the orchards, and eat the tender parts 
of the tree, such as green l)ark and buds ; later they eat leaves, 
flowers and young fruit. Knowing this habit we can kill large 
numbers of the curculios by spraying the trees before the leaves 
and flowers appear. This should be done thoroughly, and as the 
foliage otherwise so very tender as regards arsenical substances 
is still enclosed, there is no danger of injuring the trees. When 
the flowers open we should not spray ; it is more or less useless, 
and w^e run the risk of killing many honey-bees, which are at- 
tracted to them, and are very important, as without them but few 
fiuits will set. As soon as the latter have reached the size of a 
small marble the female curculio commences to deposit her eggs ; 
she makes a crescent-shaped cut and then separates and elevates 
a small flap into which the q^'^:^ is inserted. This peculiar cres- 
cent-shaped slit has given the insect the name : ''Little Turk'' ; it 
is made apparently to deaden the flesh of the fruit, or to delay its 
rapid growth, which otherwise might injure the enclosed delicate 
egg. This hatches in a few days, and the whitish larva or worm, 
also shown in the illustration, bores at once into the interior of 
the fruit until it reachgs its stone, which it never enters, however, 
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as is the case with the p In in- gouge r, which always does so. The 
work of the larva is also shown. Though we can not poison the 
larvae which are hidden inside the fruit, a second spraying about 
this time will do some good, as the females continue to deposit 
their eggs for a long time and require some food. As such 
spraying will also kill many other injurious insects of the plum- 
tree, it should not he neglected. 

By midsummer the larva has reached its full size, and now 
leaves to pupate; it does .so in the earth l)enealh the tree, and the 
pupa soon changes to an adult insect. As soon as ahle to move 
the freshly issued beetles search for hibernating quarters, and are 
not again seen in the orchard until the next spring. 

As will be seen from the above account of the habits of this 
insect, it is not readily comliatted by arsenical poisons, though 
two applications of them will do considerable good. Those who 
will apply either Faris-grcen or I-ondon-purple for this purpose 
should recollect that the foliage of the plum is very easily injured 
hy all arsenical poisons, and that it is absolutely necessary to add 
at least equal parts of quick-lime which will neutralize all soluble 
arsenic and thus prevent injury. 

The old remedy of jarring the trees every day or two over 
some sheets ta after all the most successful one; in doing so dur- 
ing the day, Hheu these beetles are not active, they drop very 
readily, and can lie easily gathered antl destroyed. The trees 
should be jarred, not simply shaken. It seems that by jarring we 
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imitate the vibrations produced by the hammering of wook-peclt- 
ers, and the curculios drop to escape them, while shaking simply 
imitates the motion produced by the wind. There are also a num- 
ber of patented and unpatented devices to catch these fnsects by 
macliinery, which jar the tree, collect the beetles, and grind them 
up. More can not be expected from one machine ! A very sim- 
ple contrivance to collect the beetles is shown in Fig. 214. All 
fallen fruit should be picked up is a rule that should be strictly 
followed in every orchard. If the owners of trees have no time 
for this purpose, let them permit turkeys and chicken to do so ; 
even hogs and sheep may be useful. 




There are many other metliods in vogue, and a few of them 
are of some use. Shingles laid close to the trunk of a tree, the 
fruits of which are to be protected, will early in the spring offer a 
shelter for tlie beetles that have fed upon the trees during the 
night, and which, towards morning, leave it — on foot — to hide 
during the day. By turning over and inspecting these traps one 
can destroy many beetles. 

Although the curcuHo is wel! protected as long as still en- 
closed by the plum, it has nevertheless many enemies, and these 
destroy large numbers of the full-grown larvae of the "Little 
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Turk" when they leave the fruit to enter the ground for pupation. 
Other insects actually eat into the fruit as it lies upon the ground, 
to seize the larvae, drag them out, and eat them. Some of the 
ground-beetles mentioned before are of great assistance to the 
fruit-growers, and the Harpalus pctnisylvanicus De G., illustrated 
in Fig. 22y is of special importance, as it is very common in our 
orchards. It's larva is illustrated in Fig. 216, in the act of de- 
vouring a curculio larva. Other members of this useful family 
or insects are also good friends, and should be known as such. 






Fig. 216. — Harpalus pennsyivaaieus, DtG; larva. 
After Division of BntomoloKj. U. 8. Departmetit 
of Agrricaltttre. 



Pig. 217. — Cbauiiognatbas 
americanaSf Porst.; larva 
and adult. After Riley. 



Fig. 217 shows the larva and adult of one of our most com- 
mon soldier-beetles, Chaulio^natlius americanus Forst. The 
beetles themselves occur in large numbers on the flowers of the 
golden-rod ; they are yellowish with black markings, as shown in 
the illustration. Their larvae frequently work their way into the 
plum in search of their prey and do this even while the fruit is 
.still on the tree. 




. Fig; 21s, —Sig alphas curculioaiSt Fitch: a, male; b, female. 
Bntomology, U. S. Department of Agriculture. 



After Division of 
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The larvae of the "lace-wing flies" are also fond of such fat 
morsels as the larvae of the plum curculios, and are not slow to 
utilize such food whenever they can obtain it. 

Ants of many kinds destroy the helpless larvae as these leave 
the fruit to enter the ground, and if the latter is kept free of 
weeds and dusty, many perish before they succeed in entering it. 
This again shows that clean culture is of benefit in many ways ! 

It is stated that large numbers of eggs of the curculio are 
eaten by a minute yellow Thrips, scarcely one-twentieth of an 
inch long. 






Pig. 2i.9.-^Sigalpbus carculioaiat Pitch; a, larva; 6, cocoon; c, pupa. 
Divisioti of Bntomology, U. S. Department of Ajirrictilture. 



After 



Besides such cannibal insects we possess other friends, 
which are true parasites. At least two species are described, 
both illustrated in Figs. 218, 219, and 220. In some years such 
parasites are fairly common, and do good work, but as a general 
rule they do not appear in sufficient numbers to act as an effi- 
cient check, and there is Init little doubt that if we wish to eat 
fine plums we will have to work for them, otherwise the curculio 
will certainly take more than the lion's share. 




Fig. 220.— Porffoii coaotracbeli, Riley; a, female; 6, male. After Ditfvioa-of 
Bntomology, U. 8. Department of Agriculture. 
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THE WALNUT CURCL'LIO. 

{Coiiotrachclus juglandis Lee). 

Looking at the adult of this beetle we are apt to imagine 
that we have before us simply a very large specimen of the plum- 
curculio, with the white band across the posterior portion of the 
wing-covers whiter and more clearly marked. The sealingwax- 
like projections, which form such a distinctive feature in nenuphar 
are also present, while in all other species of the large genus Con- 
otrachelus they are either simply indicated or entirely absent. 

The injury caused to our native walnuts and butternuts by 
these beetles is considerable, as they frequently take more than 
the lion's share, so that no nuts are left for our use. Infested 
nuts show the presence of the worm inside by a discolored spot 
upon the green husk, from which dark-colored masses not infre- 
(juently project. 

Several other species (Kcur, for instance C. cratacgi Walsh, 
in the fruits of hawthorns; C. elegans Say, in the partly rolled up 
leaves of the pig-hickory, which being cut off hang down, with- 
er and turn black ; C. 7iaso Lee, and C. posficatus Say, in the fruit 
of the haw. 

THE QUINCK CURCULIO. 

(Conofrachelns cratacgi Walsh). 

As already mentioned this beetle is found in Minnesota, and 
eats in its larval stage the fruits of the hawthorn ; but in the 
east it has become rather destructive to the quince. As may be 
seen from the illustration (Fig. 22r), it is a broad-shouldered 
snout-beetle, larger than our enemy, the ])lum curculio, possessing 
also a larger snout. It is of an ash-gray color, mottled, in fresh 
specimens wnth ochre-yellow or white, with a dusky and almost 
triangular spot at the base of the pro- thorax ; there are seven 
narrow longitudinal ridges on the elytra, with two narrow rows 
of rather deep pits between. It is most commonly found during 
the month of June, when it punctures the young fruit, making 
a cylindrical hole a little larger than is sufficient to admit the egg ; 
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the hole is a httle enlarged at the base. In it the egg hatches into 
a larva, which does not, however, penetrate to the core, but bur- 
rows in the fruit near the surface. 

The larva, a Httle larger than that of the plum curculio, and 
having a narrow dusky hne down the back, matures in about four 
weeks, when it leaves the quince by a cylinilrical opening and 
drops to the ground. Into this it burrows to a depth of several 
inches, remaining there until spring, when it transforms to a pupa, 
and soon afterwards to a beetle. This also feeds upon the quince, 
sometimes penetrating deeply into it. It also occasionally attacks 
the pear. 

Like the pUini-curculio it can be collected in large numbers 
by jarring; fruit infested, which falls prematurely to the ground, 
should also be gathered and destroyed. 




It seems that all members of the genus Conotrachelus possess 
similar food habits, and many other plants besides the fruit-pro- 
ducing ones are infested; for instance, the C. Ussiiiiguis Lee, so 
frequently found along the sliores of tide water swamps in the 
showy flowers of the Hibiscus, feeds as a larva in the bolls of that 
plant. 

There are some species of a closely allied genus, (Ckalcoder- 
mus), which are found as beetles upon the fruit of the dewberry 
and blackberry, which they destroy. The writer has also seen 
them in large numbers upon human excrement containing the 
seeds of these berries. 
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THE STRAWBERRY CROWX-BORER. 

{Tylodcrnia fragariae Ril.)- 

These Ix^etles are not frequently seen, but the work (^f their 
larvae is apt to become very prominent, as all strawberry plants 
infested by them are sure to perish. The beetle, shown in Fig. 
222y is about one-sixth of an inch long, of a leathery-brown color, 
with two large black spots on the sides of the elytra, which spots 
are set off very clearly in fresh specimens, as in such cases they 
are bordered with heavy white scales, which, however, have almost 
disappeared in older ones. The prothorax is deeply and uniform- 
ly pitted. 

Like a number of similar and closely allied beetles, it pre- 
tends to be dead when disturbed, and plays possum most perfectly, 
having the rather short and thick beak completely hidden beneath 
the head and thorax, and the legs are folded together and bent 
at the same time so that no one would believe that this object 
could be a living insect. The beetles appear in June and July, and 
deposit eggs about the crown of the strawberry plant ; when 
hatched the young larvae enter the crown, burrow downward, 
and bore and excavate the substance of the crown until full 
grown, when they appear as represented at a in the illustration. 
After changing to a pupa the adult beetle appears during the 
month of August. 

Old strawberry plants are more liable to injury than new 
ones, and the only remedy we possess is to dig up and burn the 
p^lants suspected of containing such larvcX as soon as the fruiting 
season is over. 

A number of similar beetles occur in flowers and upon the 
g-rape-vine, but as far as known cause no injurie3. Both the pol- 
ished black r. aercum Say, and the rougher T. foveolatum Say, 
which is ornamented with white scales arranged in spots, lines, 
and bands, are common in Minnesota. 

The illustration, (Fig. 223, Plate TTT.), shows a very remark- 
able snout-beetle (Tachygonus Lecontei Gyll.), which feeds on the 
leaves of oak. It gave the writer a good illustration of the truth of 
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the old maxim : "there is nothing new under the sun." He found a 
specimen of this odd-looking being, and wondered why it should 
possess such long legs, and of such peculiar shape. By spending 
much time he discovered that the beetle in flying to a young oak- 
tree near by approached the under side of a leaf and threw the 
legs upwards when they performed the action gf an anchor and 
fastened the insect to the desired spot. When writing down his 
observations he happened to consult a very old entomological 
work, and found to his intense surprise — and disgust — that this 
fact had already been recorded in the year of his birth. 

THE GRAPE CURCULIO. 

(Craponitis inaequalis Say). 

This almost globular snout-beetle, illustrated in Fig. 224, is 
by no means common in our state, but has been repeatedly taken 
from grapes, hence should be mentioned. Tt is only about one- 
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Pig, 224. — Craponius inteqaaHs, Say. After RHej:. 

tenth of an inch long, black, thickly punctated, and sprinkled 
with scales forming grayish spots or dots. It seems to pass the 
winter in the perfect state, laying eggs on the young berries of the 
grape during June or early in July. The young larva enters the 
berry and feeds upon it, showing its presence by a discoloration 
on one side of the same. A dark circular dot can be detected in 
this discolored spot, which indicates where the larva has entered. 
Notwithstanding this injury, the affected berry does not decay, 
but remains sound and hard, although it sometimes drops to the 
ground before it is fully ripe. The enclosed yellowish-white and 
translucent larva is an elongated footless grub, with a large, horny, 
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brownish-yellow head, which reaches its full size late in July or 
early in August, >yhen it drops to the ground, and entering the 
same changes to a pupa, and later to a beetle. 

Much of the injury caused to the berries of the grape is 
caused by a small moth, the grape-berry moth, illustrated in the 
** Fourth Annual Report," and not all the blame should be laid at 
the door of this beetle, which is seldom numerous enough to cause 
any serious injury. If this should ever happen it can be gath- 
ered by jarring the vine over an inverted umbrella. 

Similar in size, shape and general markings are a large num- 
ber of snout-beetles found in Minnesota. None of them are of 
much economic importance, with the exception, perhaps, of one 
species, which forms gall-like swellings on the nx^ts of cabbage. 
To show their appearance the illustration, (Fig. 225), is repro- 
duced. 




FiK. 225.— Cabbage Curculio. After Brchm. 



There is another large group of snout-beetles, some mem- 
bers of which are very numerous in Minnesota, that deserve a 
passing notice, and the description of a few injurious ones will 
be given, which, with the illustrations, will give a general idea 
as to how they appear. 

The Potato-stalk Borer {Trichoharis ynotata Say) is 
fairly common. It is a small ash-gray snout-beetle, about one- 
sixth of an inch in length, with a black snout and three small 
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black spots at the base of the wing-covers (Fig. 226), The ash- 
gray color is produced by the numerous scales of that color, which 
nnifomily cover the beetle, and the black spots, sometimes very 
plainly marked but in other cases entirely absent, seem to be pro- 
duceil by the removal of such scales. Western species are mostly 
■unicolored, eastern possess three larger or smaller spots. This 
beetle deposits e-^s in the stems and larger branches of the po- 
tato, Jimpson weed, and perhaps other Solaiiaceae; the resulting 
white larvEe feed there nntil midsummer, when, at tlie time the 




PiR. 220.— Trjcfiobaris 3. 



plant matures, they change to piip<e and beetles, tlie latter remain- 
ing in the burrows until spring. Knowing their life-history it is 
ol course very simple to suggest the proper remedy, i. e., to burn 
the dead potato-vines as soon as the crop is harvested. 

Many other and similar snout-beetles are foimd, which, as a 
rather general rule, are polished black, with numerous fine stride 
upon their wing-covers. 



THK CRAPE-VINE GALL-REETI.E. 

(Ainpeioglypter Sesostris Lee). 
This, as well as A. ater, produces curious gall-Hke swellings 
on the stems of the grape-vine, which have received the name 
Vitis vultiMS Ril. Such gails are not tmcommon on the wild and 
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cultivated grape vines, being elongated knots or swellings, usually 
situated immediately above or below a joint, as shown in Fig. 227. 
Frequently the gall shows a longitudinal depression on one side, 
dividing it into two prominences, usually distinguished by a rosy 
tint. The architect of such a gall is a small beetle about one- 
eighth of an inch long, of a reddish-brown to black color, with a 
rather stout beak, half as long as its body. The entire beetle is 
highly polished ; the thorax is punctated, and the wing-covers are 
without any markings, but have* a sort of wavy surface, in certain 
lights producing the effect of being marked as shown in the illus- 
tration. The adult insect is found early in July; the female at 
this time punctures the stem of the vine, and deposits an Qgg which 




Fig. 227. — AmpeloglypterSesostris, Lee. After Riley. 

soon hatches into a whitish grub that feeds within the swollen 
part of the vine. It remains inside the gall until June of the fol- 
lowing year. A full grown larva is about a quarter of an inch 
long, white, cylindrical, footless, with a large yellowish head. 
During June it changes to a pupa, and soon afterwards to a per- 
fect beetle. 

These beetles are not numerous enough to cause any exten- 
sive damage, and as the galls can readily be seen, they can be 
cut off and burned. Since we trim our vines in the autumn, be- 
fore burying them in the ground to prevent freezing, there is no 
danger that this snout-beetle should ever become injurious, and 
especially if we gather the cut off vines and burn them. Our 
numerous wild grapes, however, will always produce a crop of 
such beetles. 

A related species, the A. ater Lee, which is very similar to 
the Sesostris, forms gall-like swellings on the leaf-stalks of the 
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Virginia creeper, and in this case at least the beetles mature in- 
side them beforethe summer is past, indicating, perhaps, that it is 
double-brooded. 

Still another simitar but larger beetle is frequently found up- 
(in the grape vines and other plants ; it is Mada~us itiidulatiis Boh., 
and is a very singular looking insect, very highly polished, en- 
tirely hlack, and with a bright reddish pro-thorax. The surface 
of the wing-covers are undulating, hence the specific name. 

The genus Balaiiiiiiis contains a number of very peculiar 
beetles, frequently called "Nut- weevils" (¥\g. 228). A!l of them 




confine their attention to the different kinds of hazelnuts, chest- 
nuts, acorns, and hickory nuts; hence arc injurious where nuts 
as chestnuts and pecans are grown for the market. 

In Minnesota we have a large number of such beetles, and 
the lover of freshly-picked hazel nuts is frequently greatly dis- 
appointed in finding a fat worm instead of a sweet kernel. People 
buying chestnuts are equally disgusted with their bargains and 
for the same reason. The great majority of acorns are equally 
infested. All our species of Bolaninus are large beetles. 
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THE CHliSTNUT WEKVIL. 

( Balanhuts caryatrypes Boh.). 

As this species shows the forms of all members of this g^eniis 
it is described and illustrated in Fig. 229. It is the largest, and 
like the others, of a clay-yellow color, marked with l)n)wn spots 
arranged in wavy lines. It has an exceedingly long and slender 
black beak, which in the female is longer than the entire insect, 
and is gracefully curved ; in the male the rostrum is not nuich 
longer than the wing-covers. Dr. Le Conte, in his work on *'The 
Rhynchophora of .\merica," remarks that the beak of these 
beetles attains in length and attenuation the greatest development ; 





Pig. 229 — Balaniaus caryatrypes^ Boh. 
After Division of Entomology, U. S. 
Department of Agriculture. 




Fig. 230.— Balaninus rectus, Say. 
After Division of Entomology, U. 
S. Department of Agriculture. 



in the male it is rarely shorter than the body, in the female it is 
frequently twice the length, and is used to make the perforation 
into which the Gg^ is subsequently introduced. The great thick- 
ness of the husks of the fruit, (chestnuts, walnuts, hickory nuts, 
etc.) attacked by these insects necessitates a very long perfor- 
ating instrument to reach the kernel upon which the larva feeds. 
The chestnut is often badly infested by this large white maggot 
with a yellowish head, which attains its full size at the time the 
nuts drop. It is found in nuts sent to the market, and it is prob- 
able that while some of the maggots gnaw their way out, and enter 
the ground in the autumn to transform, others delay until the 
spring, and this is but natural, as the adults are found almost 
throughoiit the w^armer portion.s of the year, depositing eggs dur- 
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ing the greater part of this period. The worms devour nearly 
one-third or one-half of the interior of the nut, part of the cavity 
lieing filled v^'ith the castings of the worm. As the grub is white 
it is liable to be overlooked and eaten with the chestnut; when 
mature it leaves through a round hole and drops to the ground, 
into which it enters to some depth, and here it hiljernates, chang- 
ing to a beetle in the spring. 

People in more southern regions, who raise chestnuts for the 
market, lose considerably by the attacks of this grub. The only 
remedy against the beetle consists in gathering the nuts as soon 
as they fall, and either shipping them at once, or else storing them 
in tight boxes and barrels, from which the larvae can not escape. 
Here they gather in large numbers at the bottom, and can easily be 
killed with boiling water. 

We have a number of species, which are found in acorns. li. 
rectus Say, one of them, is illustrated in Fig. 230. 

1--AMILV BRENT HI DAE. 

{Brethids). 
Only a single species is found in our state, the family being 
confined to tropical regions, where a large number of very peculiar 
forms exist. Our species, the Eupsalis minuta, Dniry, although 
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THE WALNUT CURCULIO. 

{Conotrachelus juglandis Lee). 

Looking at the adult of this beetle we are apt to imagine 
that we have before us simply a very large specimen of the plum- 
curculio, with the white band across the posterior portion of the 
wing-covers whiter and more clearly marked. The sealingwax- 
like projections, which form such a distinctive feature in nenuphar 
are also present, while in all other species of the large genus Con- 
otrachelus they are either simply indicated or entirely absent. 

The injury caused to our native walnuts and butternuts by 
these beetles is considerable, as they frequently take more than 
the lion's share, so that no nuts are left for our use. Infested 
nuts show the i)resence of the worm inside by a discolored spot 
upon the green husk, from which dark-colored masses not infre- 
(juently project. 

Several other species occur, for instance C. crataegi Walsh, 
in the fruits of hawthorns ; C. elegans Say, in the partly rolled up 
leaves of the pig-hickory, which being cut off hang down, with- 
er and turn black ; C. naso Lee, and C. posficatns Say, in the fruit 
of the haw. 

THE QUINCE CURCULIO. 

(Conotrachelus crataegi Walsh). 

As already mentioned this beetle is found in Minnesota, and 
eats in its larval stage the fruits of the hawthorn: but in the 
east it has become rather destructive to the quince. As may be 
seen from the illustration (Fig. 221), it is a broad-shouldered 
snout-beetle, larger than our enemy, the plum curculio, possessing 
also a larger snout. It is of an ash-gray color, mottled, in fresh 
specimens with ochre-yellow or white, with a dusky and almost 
triangular spot at the base of the pro-thorax ; there are seven 
narrow longitudinal ridges on the elytra, with two narrow rows 
of rather deep pits between. It is most commonly found during 
the month of June, when it punctures the young fruit, making 
a cylindrical hole a little larger than is sufficient to admit the egg ; 
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Prof. Smith writes as follows about sncli beetles : "In many 
localities com is attacked soon after it shows above ground by in- 
sects known as 'Corn Bill-bugs.' { hi eastern Maryland and Vir- 
ginia they call com injured by such beetles 'Frenchy,' in the 
same way in which they call the Thrasher, a singing bird inferior 
in song to the Mocking-bird, the 'French Mocking-bird'). 
'I"hese belong to the genus Sphenophorus, an<l are blackish or 
brown, rarely gray in color, varying frc«n one-fourth to one-half 
an inch in length, with very thick and hard wing-covers, which 
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are ridged and punctured, as is al.so the thorax. They hide in 
the soil at the base of the corn-plants during the day, and kill them 
by boring little round holes in the stem. They are most frequent- 
ly after timothy, especially on old sod: or when corn follows 
sedges or bulb-rooted grasses. It is in such places that the larvje 
live naturally, pupating in fall or early spring, and the beetles, 
finding that their natural food is gone on spring plowed land, 
attack the corn, which replaces it, and is nearly enough like it to 
be to their taste. The period of injury is usually short, and if 
replanting is delayed a little, the new shoots escape attack. Fall- 
plowing old timothy-sod or sedge-land is always indicated, and 
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will generally serve to reduce if it does not entirely prevent in- 
jury." 

Some other closely related beetles are only too well known. 
They are the grain and rice- weevils, belonging to the genus Calaii- 
lira. These insects, similar in shape to tho^e just mentioned hut 
hardly exceeding one-eighth of an inch in length, infest stored 
grain of all kinds and have become almost cosmopDlitans, being 
brought to nearly all parts of the globe by commerce. They are 
black or brownish- red. sometimes marked with lighter-colored 




spots as jndicate<l in the ilhistration (Fig. 2341/). Wherever 
grain of all kinds, or rice, is stored for any length of time, these 
insects are snrc to be attracted, and are as certainty apt to mul- 
tiply very rapidly, so that before long the grain-bins are overrun 
by myriads of them. In some mills, breweries and similar places 
they are so numerous that they become a very great pest, and it 
is difficult to get rid of them in such places. The only preven- 
tion is cleatdincss and the rapid removal of .stored grain. They 
prefer dark places, therefore a flood of sunlight will prevent their 
rapid increase. After removal of the grain all cracks should be 
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made tight, so as to do away with hiding places. In bins that 
can be made fairly tight, these insects can easily be controlled by 
the use of bisulphide of carbon. This is poured on the grain, 
covering it afterwards with canvas or any other similar material 
to prevent the too rapid escape of the fumes, which, being heavier 
than air, gradually permeate the entire mass, killing everything 
in it without causing any injury to the seeds themselves. It is best 
to do this work after working hours, at all events away from any 
fire, as the fumes of this chemical are inflammable, and may other- 
wise kill the insects in a most unexpected, though very effective 
way. 

Numerous other and similar insects are often found under 
the bark of trees, especially that of the pine. All such beetles 
are very similar in shape, mOvSt are highly polished, others are 
roughly punctured and gray. 

FAMILY SCOLYTIDAE. 

(Bark-bcctlcs, Engraver-beetles) . 

"Engraver-beetles" are so named because they make burrows 
of more or less regularity between the bark and the sap-wood, 
as may be seen in the illustration, (Fig. 235), which illus- 
trates the work of the Hickory-bark Borer, {Scolytus 4-spijiosus 
Say). Some of these beetles are a^so called "shot-hole borers," 
from the little round holes with blackened edges which they make 
in wood and bark ; and still others are called "Ambrosia Beetles/' 
because the insects actually plant the spores of a fungus in the 
burrows made in solid wood upon which they and their larvae live. 
Most of the members of this large family attack forest trees, and 
those interested in them should read the excellent work of Dr. 
Packard, already referred to. 

Bark-beetles are mostly small, some almost microscopic, the 
larger ones rarely exceeding a quarter of an inch in length. Their 
form is cylindrical, the hind end of the body is frequently very 
blunt, or even cut off squarely ; the feelers are short ; elbowed or 
bent in the middle, ending in knobs at the tip; the tibiae are usu- 
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ally serrate, and the pyfiidiiim is surrounded at tlie edjje by the 
wing-covers, wliicli have ilie fold on the inner side well de- 
veloped. In many cases the edges of the declivity of the wing- 
covers are tootlic<l ur serrated in various ways, though in others 
they are normal. They also differ from the other snout-beetles in 
possessing a very short snout, which is scarcely more than a slight 
prolongation of the head. 

The larvie are similar to those of the genuine CuraiUonidac , 
Imt have strnnj^er jaws to adapt them for hnring into hard wood. 
Their method of doing so is very peculiar, and differs in the dif- 
ferent genera composing this family. Some lx>re between the 
bark and solid wood, several working from a common center; 
the burrows, which gradually widen to the place of exit, radiate 
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in all directions, making fanciful carvings and engravings on the 
inner side of the bark and the surface of the wood, hence the 
name "engravers." 

Many species have a habit similar to the one quoted by Prof. 
Comstock from Dr. Lindemann, who writes : "that in the case of 
Tomicus typographus the original tunnel is begun by the male, 
who makes a little chamber in the bark; afterwards the female 
comes to him in this chamber, and later she continues the mine 
begun by her mate, making the long central tunnel from which 
the tunnels of her off-spring extend. Thus we see that all the 
members of a single family have a share in making one of these 
engravings.'' 

Whenever a tree has been invaded by a number of such in- 
sects the trees are killed, aitd in other cases the timber is greatly 
injured by the burrows in the solid wood. It seems as if these 
beetles preferred sick or dying trees, in which case they act sim- 
ply as scavengers, removing the dead material to make room for 
new growth. Beside forest trees, fruit-trees are also attacked by 
some members of this large family, and in some very few cases 
even the roots of the clover suffer. 

Those interested in such beetles should not fail to read tlic 
important work of Dr. A. S. Packard, published by the U. wS. De- 
partment of Agriculture, entitled : "Insects Injurious to Forest 
and Shade Trees," or the most interesting paper on "Ambrosia 
Beetles" by H. G. Hubbard in a recent bulletin (No. 7) of the 
Division of Entomology, Washington, D. C, and the valuable 
bulletin (No. 56) of the West Virginia Experiment Station by 
A. D. Hopkins. 

THE APPLE BARK-BEETLE. 

(Monarthrum mali Fitch). 

In the genus Monarthrum the sexes are alike, and the males 
assist the females in forming new colonies. Mr. Hubbard writes : 
"The young are raised in separate pits or cradles, which they 
never leave until they reach the adult stage. The galleries, con- 
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structed by the female beetles, extend rather deeply into the wood, 
with their branches mostly in a horizontal plane (Fig. 236). 

**The mother beetle deposits her eggs singly in circular pits 
which she excavates in the gallery in two opposite series, paral- 
lel with the grain of the wood. The eggs are loosely packed in 
the pits with chips and material taken from the fungus bed, which 
she has previously prepared in the vicinity, and on which the am- 
brosia has begim to grow. 








Fig. 236.— Burrows of Monartb ram mail. Pitch. After Division of Botomology, 
U. S. Department of Agriculture. 



'*The young larvae, as soon as they hatch, eat the fungus 
from the chips, and eject the refuse from their cradles. At first 
they lie curled up in the pit made by the mother, but as they grow 
larger they deepen their cradles with their own jaws, until, at 
full growth they slightly exceed the length of the larva when 
fully extended. The larvae swallow the wood which they exca- 
vate, but do not digest it. It passes through the intestines un- 
changed in cellular texture, but cemented into pellets by the ex- 
crement, and is stained a yellowish color. The pellets of excre- 
ment are not allowed to accumulate in their cradles, but are fre- 
quently ejected by them, and are removed and cast out of the 
mouth of the boring by the mother beetle. A portion of the ex- 
crement is evidently utilized to form the fungus garden bed. The 
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mother beetk is constantly in attendance upon her young during 
the period of their development, and guards them with jealous 

"The mouth of each cradle is closed with a piiig of the food 
fungiis, and as fast as this is consumed it is renewed with fresh 
material. The larvK from time to time perforate this phig and 
clean out their cells, pushing out the pellets of excrement through 
the opening. This debris is promptly, removed by the mother, 
and the opening again sealed by ambrosia. The young transfonn 
(o perfect beetles before leaving .their cradles and emerging into 
the galleries. 




fba-ara pal: 
tncnt of Kg 

'"The Ambrosia of Monarthrum {Fig, 237), is moniliform, 
and resembles a mass of pearly beads. In its incipient stages a 
formative stem is seen which has short joints that become globular 
conidia and break apart. Short chains of cells, sometimes show- 
ing branches, may often be separated from the mass. The base of 
the fnngus mass is stained with a tinge of green, hut the stain 
in the wood is almost black.* 

"Two species, M. fasciatuin Say, (Fig. 238), and M. mail 
Fitch (Fig. 239), are confined to the Atlantic forests, and range 
in latitude from Lake Superior to Florida. They have identical 
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habilii, anil fwil ii])">ii \hv «mn.' Minmis. Tlivy ;tro i-i>iiimi>nly as- 
fociatol ill till' snim- 1n-i--lriiiik. ami tmt stKlnm cM.'aiiiy iialli'rics 
haviiij; a oniimoii intraiK'i- lii>lf, I!i>lli >invii's an.- kimwii to at- 
tack wiiK- casks, lint tiny pnlMhly hr.i-.l .nily in "lyiiiK trcfs." 

Tho trws attaiki.l iiulu.lc Kik. liii-k..ry, tuvcli. itia|>le. a^ix-ii. 
apple and ".raiijjf, ami llif list nli^;lll hi- ixti-mKil tn inclmli- ntluT 
liarihvoiKl tinitHT. 

Acconiinn tn I'itdi tlir iiisiiis •■onu'iinu-s attack yniinj; ami 
tliritty trees, wliii'li. wlu-ii l.;iilly alkrtvil. an- a|il V> sn.liK-nly 
wither s*«in after |iiittiii),' i.-rth tliiir leaves, as il ser.rdiol liy 
fire; tlie liiirk iKtniueN l.-iseiiol troin ttie w.khI, ami s'"m after- 
wards tlu'se small lieetKs a|i|H-ar erawlin^ tlirim^^li iniiinte per- 
forations, likv l:ir^;e piii-tiole-, in tlie hark. 





rntofAsrii-ultui 



AflLTUiviiloiioftSnt 



From tlic above description l)y Mr. lUilibard it is seen that such 
beetles are fjeniiinc gardeners, since they do nut consume wojd^ 
but minute and juicy fungi propagated on the walls of their gal- 
leries. All the glowing parts of the fungus are extremely succu- 
lent and tender, hut remain in that comhtion only when contin- 
ually cropped; if allowed to go to seed it is no longer useful as 
food. Mr. Hubbard also stales that when their galleries are dis- 
turbed and opened to day-light, the adult beetles general'y fall 
to eating their ambrosia as rapidly as possible. Like othei social 
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insects they show tlieir concern at tlie tlireatened loss of their 
most precious possession by trying to save it, just as bees, when 
alarmed, fill themselves with honey. 

As far as remedies are concerned, it is evident that any 
method by which the entrances of their galleries in the bark can 
be closed, will effectually put an end to the progress of their col- 
onies, and perhaps the best means to do so is by coating the trunks 
with dendrolene or "ranpenldm." Valuable fruit-lrees, which 
Jiave suffere<l from fire or frost, can not be protected in this man- 
ner, as the buds, which must be allowed to grow on the trunks, 
would ]>e injured or destroyed. In such cases it is best to pKig 
the holes with a piece of wire, wliicli is inserted as far as it will 
go and then cut off. 

THi; l'l£.\R-m,1(;iIT ItliETI.E. 

{Xylebonis pyi'i I^eck). 

During the heat of midsummer the twigs of the pear-tree 
sometimes become suddenly blighted, the leaves and fruit wither, 
and a discoloration of the bark takes place, followed by the speedy 
death of the affected part. This trouble is not caused by the well 
known fire-blight, which is a disease and is of a totally different 
character, and is entire'y indep.'ndent of any insect. The injuries 




:;allery of Xyltboras ijloBrmtibo; Sayi In hickoi^; a, b, death, 
:cr Division of Butomotosj-. V. S. Department of AgrkiiUure. 
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are not coiifiiit<1 win illy t<i Uk- in-ar, lint llic same insect occurs also 
on the a|i|>k-. the iihiiii. ami ilie apricot. 

AcciinlinK !■> Iliililanl tlic nicnilnrs ..f dijs f,'enns of beetles 
also exi>l ni»>ii amlim^iii. wliicii is umwn liy the females for the 
pnqjose nf fenliiij,' tlir >"unj,'. a^ has already heeii <leserilici|. 

Each siKTJi-s !■! Iievlle >,'r"W. its own kimi nf amhnisia, and 
the galleries inaiU' an- uf a ihtTirtiit character, as may he si.-cu in 
the case i.f ,Y. xyl",;^r,if<liiis Say. ilhislrated in I'ly. J40, Hlierc 
the young: are av-t-inlikil In a larj,'f liriMi.l cliamher. constructed 
at the end of a ;;alliT> wliieh |hiiiI rates dieiily into the heart uf 
the tree, cir reniain> in ilie >a|i-\viMid, accordiiifj tn the aniomit of 
moisture in llie trunk. The ihainher is soniewhal leaf-shaped, 
and stanils vcrtii-ally ipU eil;.'e. |iaraIK-l with the ^;rains of ilic \vi>od. 




The space lietweeii the walls is nut iinicli greater than the thick- 
ness of the Imdies of the adult beetles, 'llie larvae of all ages are 
able lo cling to the vertical walls, and to progress over them by 
an ada])tati(>n of the end of the body, which aids them in advanc- 
ing. The entire surface of the walls in the brood chamber is 
plastered o^'cr with aiiilirosia fungus, a representation of which Is 
given in Fig. 241. It consists of short, erect stems, terminating 
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in spherical conidia. The freshly grown fungus is colorless as> 
crystal, but it is usually more or less stained with green ish-yellowv 
and sometimes looks like a coating of sublimed sulphur. The 
brood chamber is at times packed with eggs, larvae, pupa; and 
adults, in all stages of maturity. The larvje aid in extending the 
brood chamber. They swallow the wood which they remove with 
their jaws, and in passing through their bodies it becomes stained 
a mustard-yellow color. Great quantities of this excrement are 
ejected from the openings of the colony, but a portion is retained 
and plastered on the walls, where it serves as a bed upon which a 
new crc^ of the fungus springs up. In populous colonies it is not 
unusual to find tlie remains of individuals who have died packed 
away in a deep recess of the brood chamber, carefully enclosed 




.air and mnlr. 



with a wall of chips. At a in Fig. 240 such a catacomb is shown, 
which was foimd to contain the mutilated bodies of a dozen or 
more larvse and immature images, ti^ether with the fragments 
of a predatory beetle, Colidmm liiieola Say. This tomb bears tes- 
timony to a sanguinary conflict in which victory crowned the 
efforts of the ambrosia beetles. The bodies of the slain, both 
friend and foe, have been consigned to the same sepulchre. _ In 
the same figure, at ft, a sJiort branch of the gallery is shown con- 
taining the lifeless body of the mother of the colony, who appears 
to have constructed her own tomb, and to have crawled into it as 
she neared her end. The mouth of this tomb has also been sealed 
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■Up by the survivors. Initli iiiaii' ami tVinak' «»f XyJchorus xylo- 
<graphus Say arc slmwii in I'"i;^. 2^2. 

A mil 111 KT *\i vrrv niinntt.' ho'tlo^, hclomrinjr to the j^cncra 
Hypothcncmus. ami rit\'i»f*htlh>nts. miiK* iiikIlt the bark of the 
apple, wahiut, liiok«iry. rht-siinit. ami <»tlii'rs. Xiuir arc very de- 
structive, however, a^ tlu-v are UNiially fumul in dead or dying 
twig^s, and none <»l" tlieni have .sueh interestinj; hal)it> as the am- 
trosia- beetles, >inee their hnid eniiNists <>f \\«hm| and not of fun- 
gus ^^rown hy the nn'thers. 

Till-: I ki 1 1 iiAKK-r.KKii.r. 

lSctt\ltns riii'iilosiis Katz. I. 

This heetle, ni»t yet f'luiid in Minnesota, hut uncomfortably 
near it, needs a deseripiinn. mi that fruit-j^rowers may recoj^nize 
this pest in time to enmhat it successfully. IVof. Smith p^ives a 
full account of it in liis text -hook already mentioned, which is 
here quoted : 

'*Scolytus nii^iihfsiis. the 'fruit-hark beetle,' is, perhaps, the 
best known, and ceri;iinly the most important economically, at- 
-tackin^ deci<luous forest trees ni almost all kin<ls. The black 
•parent beetles ai)pear in early s|)rinjLr, and bore little round holes 
through the bark in the sa|)-wiM>d. They then make a central 
"burrow, on each side of which little notches are made to receive 
the soft white et^^irs. 'i'he larv:e hatch very soon, and at once be- 
gin to make little burrows of their own, diverging as they move 
from the parent channel, and j^radually enlarging them as they 
increase in size. When full grown they form a slightly enlarged 
-chamber, in which they ])upatc, and when they transform to little 
"beetles make their way out through little round holes in the bark. 
The whole period of development does not exceed a month, and 
there may be several broods during the summer from the same 
tree, the numerous galleries eventually girdling and killing it. 

"These insects rarely attack sound and healthy trees, and this 
is a peculiarity of bark-beetles in general, though there are many 
•exceptions. Hut just as soon as a tree becomes a little weakened 
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Fig. 243.— ScoO till 
larTB. After Division of 



throiieh injury or from starvation, these little creatures attack it,, 
and then its doom is sealed, unless vigorous measures are taken 
at once. Peach trees are especially susceptible to injury, and 
ihe gummy oozing^ from the little holes seems to weaken them- 
so rapidly that they succumb in a short time. 

"It is good practice to keep orchanl trees in the best possible- 
health and vigor at all times to enable tbem to resist naturally 
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ilie iittacks of tlk'si- in>ins. hut i 
U'sltd it sliiiiild In- :u miuv iiu ti 
(lie in a sli..rt tiiiif. aii'l ii i- :i > 
Irct-s I'nim tlic :i)>iiiiil:iiiiv I'l >|k- 



ii'K- >l'it- lnvoiiii' stTiim>Iy iii- 
I aixl tuinu-il. It is ivrtaiti to 
•iiotaiu ttK-ii;ici' III <^i)rriiiitii1i]i}; 
iiii.-ii> ulii.-h uill 1i.' pniliu-ol. 



ri-a<ly In aliack i.ilHr> ai ilic l«-:i-i >ij;ii ni \v cakiu-.-.". WIkti.' a 
slit'lit infv.slatii-ii is in.iii-iil i^i a ti>kTalily Inallliy trir. it slimiUl 
t«f cliisi-ly i-\aiiiitU'il In aM-a-riaiii tin- iiri;;iiial MHinc ot wiakiu-ss, 
anil wlii'ii tlii.-. is niin.vcil llii- tnv -111111111 !«■ stiiimlaicil liy nuaiis 
of ap|irii]iriat(- tVniliiri'r-, ami llir trunk Ki|U invi.Tol liy vviiitc- 
uash t.. wliich l'ari>-t;rr.Mi lia> lir.ii a.l.l.-.l. Sinm^r «h;iU-»iI 
stap-suils will aiiswiT llir saiitf [Hir]iii>i-. ami a lilt\' t-rmK- carhnlic 
aci.l will aiM i.. ii- .-rrf.tiv.-ii.-ss. In all ."im-s tin- a].i>licati.m 
slK'ultl In- tliiTiiiiKli. aii'l -liiiiiM 1«- kfjit intai-l inilil tlii' \tvv lias 
fully rw-i.vcrod ami i- al.l.' t.. tak.- .-ar.^ ..t itMll. '111.- Infill' is 
shown ill I-'tt;. J4^. ami it- liiirn.v\s in l'"i.i,', .'44, " 

Tlu- -saiiL.' linr ..f tnaltium is a.la|.lr.l f .Uliir l.ark-Uvtlcs, 
VJirii'd aooii-iliii.!,' in ilic .liiiVmK-cs in lii'c-liisinry. 



,S.:-!yl<L< 4x/'i-i,:ti,s Say I. 
Tliis hvvrU- >-..nt")nf. it, «..rk f. all kimis ..l lii.-kMry. in wliicli 
it makes Iniiy an<l nIi-ikUt tiai-k- und.r ill.- I.ark, wiiidi ra.liatc 
from a primary. lar;;<T ami vi'iiical I'luiuiluT 1 ■■"ijj. 2351. The 
beetle I i'ifi, .-451. i> oiniu'ly l.la.-k. ur hlai-k with l.n.wu wiuji- 
covers; tin- hijul ah.iM> i> ilat. ouu-avv inwanls the lip; thi' tlun^x; 





232 BARK-BEETLES; ENGRAVER-BEETLES 

rs a little longer than wide, narrower in front; the wing-covers 
have about ten striae, confused at the sides, but regular above, 
composed of small, deep, approximate punctures, the spaces be- 
tween the striae having a single row of minute, almost obsolete 
punctures. The male has the excavated venter armed with two 
long and two shorter spines, and the rim upon the ventral and 
posterior segments is also armed with a very stout, short and 
broad projection ; all of which are absent in the female. The en- 
tire head is hidden by long and fox-colored hair, more dense in 
the male than in the female. 

Both sexes bore into the tree, the male for food, the female 
for the purpose of laying eggs. In doing so they bore in a slant- 
ing upward direction, both in the trunk and branches. The en- 
trance is usually made in the axil of a bud or leaf, which causes 
the twig to die, and the leaves to wither and drop. Mr. Bryant, 
in describing the actions of the female, says, that in depositing 
the eggs she confines herself to the trunk and larger limbs, plac- 
ing her eggs on each side of a vertical chamber. Here she dies, 
and her remains may be found long after her progeny have com- 
menced to make their cylindrical tunnels, at first transverse and 
diverging, but afterwards lengthwise along the bark, always 
crowding the widening burrows with their powdery excrement, 
which is of the same color as the bark. The full grown larva 
is soft, yellowish, and without traces of legs, with the head slight- 
ly darker with brown jaws. It remains torpid during the winter, 
transforming to a pupa towards the end of the following May. 
The pupa, also shown, is smooth and unarmed, not showing any 
sexual differences. The beetles issue through holes made direct 
from the sap-wood, and a badly infested tree looks as though it 
had been peppered with No. 8 shot. 

A large number of other similar beetles arc also destructive 
to our trees. A small hickory-bark beetle, {Chramcsus icoriac 
Lee), is not alone found in the food expressed by its specific 
name, but also in the buds of oak, which are greatly enlarged by 
the irritation produced by its presence. 

Pine trees suffer greatly from insects belonging to the genera 
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Tomiciis. Dciulroiloiuix, //_v/i>f/r,v, ami <'tlHTs; anil such beetles 
have to l>c cinislaiiily f^rtit'lit i" "i-U n-Knlaiol |iiiu' fiTosls to pre- 
sent licavy t'issts. Pi-ii.h-.wlfiiiis iionhlis is Jlliistratcil (Fig. 
£46), to sliinv the hinii 'if Mu-li iHCtli'-:; mul a siill lar^iT one, very 
comni'Hi ill i>tir |>iiie fnnstr., ilu- /'. U'rcbrtiii.-i < >liv., in I-'ifi. J47. 

Tlure is still mintiKT luvtle l.el..ni,'int,' (■■ tliis family that 
dcservfs at least pHssin^' imii.e. :i> it may liml its way to our 





state in ilie iiiinre. It has the raihtT ahiumnal habit of making 
burrows ill ilie roots of clnvcr and aJHed plants, and it has be- 
come a very serious pest in ihe Ti)astern States into which it 
found its way trnm Europe. A large proportion of the two 
year old elover plants are destroyed by this insect which can be 
found in all stages in such snug quarters during the winter 
months. The elovcr-root r>orer (Hylesimis Irifolli Mucll.), is il- 
lustrated in Fig. 248. 
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FAMILY ANTIIRIDIDAE. 

(Fuiigiis beetles'). 

There is still another family of beetles closely related to the- 
snout-beetles and bark-beetles. Some of tlieni are found in large 
numbers upon dcatl toad-stools ; others occur among the fimgi 
causing certain diseases of the cereals and other plants ; and still 
others are known to be elsewhere decidedly injurious to cultivated- 
plants. To show liow such beetles look the illu.stration of Anthri- 




hns coniiiliis Say (Fig. 249), has been reproduced from the First 
Annual Report of the Kansa.s Experiment Station. This insect 
was found in large iiumljers and in all stages associated in dead 
tamarix stems witli the injurious apple-twig borer (Aiiif'hlccnis 
bicaiidatiis Say) described before. 

It will be seen from the pages of this report that the ORDER 
oE COLEOPTKRA contains a large number of injurious insects, 
and that it is worth while to inspect our fruit- producing plants 
with great care from time to time to detect them, to apply reme- 
dies as soon as possible, and not to wait until our enemies have 
multiplied to such an extent as to make it questionable whether 
we or the intruders are the masters of the sitiiatiim. 
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Clivina impressifrons Lee 21 



Cloaked Chrysomcla 154 

CloTcrleaf Beetle 190 

Clover-root Borer 233 

Club-horns 13. 27 

Cocciitellidte 33 

Coccotoras pranicida Walsh 196 

" scutellan's Lk 193 

Colaspis brunnen Fab 142 

Coleoptera — Anatomy of. 1 

" Classification of. 12 

'• Definition of term 1 

•' Typical or True 12, 14 

Colidiam UneolaBay 228 

Colorado Potato-beetle 146 

Common Lightning-bug 63 

Copris cflroWnaLion 77 

Cop.ocjrclaclarata Fab 169 

" guttata OliT 169 

Conotrachelus crateegi Walsh 207 

ekgans Say 207 

. " Ussungais Lee 208 

" jaglaadis Lee 207 

naso Uc 207 

nenuphar Ilbst 201 

" posticatusSaj 207 

Corn Bill-bug 218 

Corn-root Diabrotica 151 

CoroSilvanns 37 

Coscinopteratluwinicana Fab 136 

Cotalpa lant'gern Linn 94 

Cranberry Cnrcuho 198 

Craponius iniequalis Say 210 

Cremasiocbilus species 104 

Crepidodera HelxincsL'ian 163 

raHpes Linn 163 

Crioccris asparagiLia-a 13S 

Crxptocepbalus species 138 

Crvptohypnus bIcolorEsch 48 

CijpttisgraIIator$,a.j. 55 

Cacajidx 37 

Cucumber- beetle— Striped 150 

Flea-beetle 163 

CiirciiUanidw 186 

Currant-borer— American 121 

Cylkae clecorusOViv 118 

" pfcfusDrury 118 



CrlkiKrohiniir y;r*l Hg 

UBrklinK-liectlc*.. I73 

Denth-watch 67, 6« 

DendrDCtaiius I'mntalis /imiii 233 

[(■n-'iran'iOliv 233 

Dermrfites lanturiiii I.inii 4(1 

Dermestiihf 39 

Deami'ccrus palliiitiia I'limt IjO 

Dialiritlica tluitilecim-fiunvtmn llliv 151 

l.>i<KK<Tiih S;iy I5I 

vittiitn I'iili J50 

DKhelitm-i-ha c'luigata Fnlj 70 

■■"''"■'■"«"' '■'■■f 79 

Dierrea ilharkuin S;iy 52 

Difliercnt Joint!! \IUUniaKra) 13, 171 

Diaiiaycha siuUli-imi-Ui-iiu Dulm ]57 

Airaricatud Hiiprcstis 52 

DoftUDican Cuse-lwarer l;jg 

Donaeia spivk's 134 

Dor-lKclli-s 79 

Doryphora 10-linciila Say 145 

Drmateriu ckfziui-i I'alj 49 

Dynaates t'Hyiiis l.iiin yg 

Dytiitc'iitf 24 

Echocerus mnjilliiMis FiiU I73 

Elaphulinn hiennv Xcwni II7 

" f,:iriilMiini Newni II3 

yillosiim I'lili II5 

Blateriilie 45 

Elderljerrv-tifeili; 120 

Elm-leal" lki> tie 154 

Sadotaychidic- 37 

iEngrarer-'bfetles. 2i0 

Bpiaenis imiiricntiis Shv 182 

Ephmitu jiennsylTBtaieaUKG 177 

Epilachna borealia Fab 3g 

Epitrix ciiciirnen'i Harr. 163 

" fiiscala Criitfli Ifl3 

■' parY,ilaV!\h Ig4 

Erotyliilic 37 

Euphoria inda Linn 1q] 

'■ melaneholiea Gory 103 

Eupaalis ntinata Drury 216- 

Eye<i Elater 46 

Fidia loii^ipea Mcls 138 

" \-'nkiile Walsh 139 



Fiery Hunter 20 

Fig-eater 99 

Fire-flies 13. SO, 62 

Flat-headed Apple-borer GS 

" Borers 50 

Flea-beetle of Sumach 154 

Flea-beetles 154 

Flower-bettlea 79. 99 

-chafers 13' 79 

Fuller's Rose heetle 186 

Fungus- beetles. 234 

Fruit Bark-beetle 229 

Galeruca species 152 

" xanthomelteaa SciiT 15+ 

Gaarotes cyanipenaia Say 120 

Genuine Siiout-bee les ■ 186 

Glow-worm 62 

Gtyptosceiis erypticus Say 145 

GocM debilii Lee 123 

" ocalatus Lee 123 

" palebra Hald 123 

" tigrinas DeG - 123 

Gold-bug J69 

Goldami h-beetles 79, 94 

Gnorlmas macuIatusKnoch 105 

&aiii-«eevils_ 217 

Grape Curculio 210 

Grape-vine Fidia 138 

" Flea beetle 157 

" — Usser 159 

" Gall-beclle 212 

" " Phvraatodes Ill 

'• -root Worm 139 

Grapiops puftescens Meis 142 

Gray Aoametis 183 

Ground-lKctles 13. 17 

CiTwidm 26 

Haltka himarfiioata Sa.j 167 

" clialybea 111 157 

/o/i'uceaLee 160 

■■ ignita 111 159 

Hnra-beetlE— Red-legged - 66 

Hanuiier-lieads 51 

Harpalas berbh-BgusSny 23 

pe„nsylvanlcusBi:G 23, 205 

Herbivorous Lamellicorna 78 
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Hermit Flower-beetles 10+ 

Heteromera (Different Joiots) 13, 171 

Hickory-bark-beetle 231 

-borer -Beautiful 123 

" ■' Common 123 

■' Painted 118 

Two-apotted 117 

Hiapida: 166, 167 

Hhteridie ' *1 

HopJj'a moJesta Hald 79 

Hydrophilidic 28 

MfJaatesspeciea 233 

HylcBinus (rifo/«Muell 233 

Hylabius eoafiisus Kby 191 

Hylotnipeabajalaa'Lmn 112 

Hjpo (Aeoem as species 229 

Imbricated Snout-beet e 182 

Indian Cetonia 101 

/psCflsciatosOliv *3 

Jsomcra (Similar Joints) -. 12, 1* 

fthycerus noveboracensis Forst 187 

Jane-bugs 79 

Knotty Horn 120 

Lace-winga Plies 206 

Lachnoaterna fusca Froehl 86 

" ittgoaa Melsb 88 

triatis Fab 88 

i,acAnosterna species 83 

Lady-bugs 13, 33 

Leetnophlseas faaciatus Nets 38 

LameUicornin (Leaf-horns) -13, 72, 75 

Laminiic 108. 120 

Lampyridm S2 

Laaguria MorardiLat 37 

Larder-beetles 39 

Laaioderma serricorne Fab 68 

L«af-chafers 78 

" —Shining 90 

Leaf-horns (Lame/Wcornia) 13,72, 75 

Leaf-feeding Beetles 13, 106, 133 

Leaf-rollers 13 

'■ -rolling Snout beetles 180 

Lefcifl i'cand/s Ilenti 23 

Lema triliocata Oliv 136 

Leptostylos Bculi/er Say 12* 

macula Say 12* 
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Lepturges facet as Say 125 

Ligyras relictus Say 97 

" rugiceps Lee 97 

Light-loving Anomala 90 

Lightning-bug — Common 63 

Lina sctipta Fab 149 

** tremulae Fab 149 

X/opus species 124 

Little Turk 202 

Lixus concavus Say 191 

Long-horned Borers 13, 106 124 

Long-horns 107 

Lacanidai 72 

Lacanas dama Thunb 73 

" elaphusFah 73 

Zrjctus species 71 

Macrobasis unicolor Kirby 177 

Macrodactylas subspinosas Fab 80 

Madarus andalatus Boh 214 

Magdalis aeaescens Lee 192 

" armicollis Say 193 

o/rra Hbst....: 192 

Malachiidae 66 

Malachius marginicollis 67 

May-beetle fungus 87 

May-beetles 13, 79, 83 

Meal-beetle 13, 172 

Melancholy Cetonia 103 

Melanotus communis Gyll , 49 

Meloe augnsticollis Say 178 

Meloidse » 176 

Metallic Wood-borers 50 

Molorchus bimacalaius Say 117 

Monar thrum fasciatum Say 224 

ma/y Fitch 222 

Monohammus confiisor Kirby 122 

MordeUa 8-panctata Fab 175 

Mordellidai 175 

Museum Pest 4o 

Necrophoras secies 29 

New York Weevil 187 

NitiduUdx « 42 

Nodonota puncticollis Say... 146 

" tristis Oliv 145 

Nut-weevils 13, 214 

Oak-pruner 113 
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Oberea bimaculata Oliv 131 

" flavipes Hald 131 

Odontota dorsalis T\mnh 167 

" inxqualis Web 167 

" nervosa Panz 167 

rubra Web 167 

Oil-beet'es 13, 178 

Oncideres cingalatus Say 126 

Orsodacna atra Ahr 135 

Osmoderma eremicola Knoch 104 

" scabra Beauv 104 

Otiorhynchidw 182 

Otiorbynchus oratus Linn 184 

picipes Fab 185 

** sulcatus Fah 185 

Pachybrachys species 138 

Painted Hickory-borer r. 118 

Pale-striped Flea-beetle 165 

Parandra brunnea Fab 107 

Parallel Elaphidion 115 

Paria aterrima Oliv 142 

** canella Fab 141 

Pasimachus californicus Chd 21 

Pea- weevil 171 

Pear-blight Beetle 229 

Pear-tree Blister-beetle 177 

Peddlers 170 

Pelidnota punctata Linn 93 

Pentilia missUa Lee 36 

Photinus pyralis Linn 63 

Phymatodes amcenus Say Ill 

Phytonomus punctatas Fab 189 

Pbytophaga (Plant-eaters) 13, 106 

Phyllotreta vittataFah 166 

Pinching-beetles 72 

Pissodes affinis Rand 191 

stro6/ Peck 191 

Pitchy-legged Otiorhynchus 184 

Pityophthorus species 226 

Plant eaters (Pbytophaga) 13, 100 

Platycerus quercus Web 74 

Plum Curculio 201 

" Gouger 193 

" Leaf-beetle 145 

Pomphopoea senea Say 177 

Porizon conotracheli Ril 206 
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Page. 

Potato-Stalk Borer 211 

Predaceous Water-beetles 24 

Prioninae 108, 109 

Prionas imbricornis Linn 116 

" lattcollisDrury 109 

Pselaphidae 30 

Psenoctrus supernotatus Say 121 

Psjriliodes species 166 

Ptinidae 67 

Pjrrophorus noctilacus 49 

Quince Curculio 207 

Raspberry Cane-borer 131 

** Fruit-worm 41 

** Gouty-gall 58 

Red-headed Systena 165 

** -legged Ham-beetle 66 

-necked Blackberry-borer 58 

-shouldered Sinoxylon 70 

Rhinocerus-beetles 13, 79, 96, 98 

Rhubarb-beetle 191 

Rbvnchites bicolor Fab 180 

Rhyncbitidse 179 

Rhvnchophora 5, 13, 178 

Rice-beetles , 13 

Rose-beetles 13,32 79 

" -bug 80 

•* -chafer 80 

" -leaf-beetle 146 

Rosy Hispa 167 

Rough Flower-beetle 104 

Round-headed Apple-tree Borer 128 

" " Borers 106 

Sacred Beetle 76 

San Jose Scale 35 

Sap-beetles 24 

Saperda calcarata Say 131 

Candida Fab 126 

" coacolor Lee 131 

'* cretata Newm 131 

discoldea Fab 131 

lateralis Fah 131 

obliqaa Say 131 

** puncticollis Say 131 

tridentata Oliv 131 

yest/da Say 131 

Sawi-horns ( Serricornia) 13, 44 



S&w-horaed Borert 13, 50 

Sajer «... 122 

Starabsidic 76 

Scavenger Lamellicorn Beetles. 75 

Water-beetW 28 

Scarred Snout-beetles - 182 

Sco;jt«squadnspiDisusSaj 220, 231 

mgulosasRBtz 229 

Sejdmasnidic 30 

Seed-beetles 13 

Serica tricolor Saj 83 

" seneealU 82 

" vcspertina Gyll 83 

Serricornia 18, 44 

Shining Leaf-chafers 90 

Shot-hole borers 220 

Sigulpbus carcalionis Fitch : 262 

Silken Serica 80 

SUpha species 30 

Silphidie 






Silver-bag 

Similar Joints Isoruers 

Sinoxyloa basilare Say 

Sitodrepa paniceu Linn.... 
Si tones species 



Small Willow Flea-beetle 103 

Snap ping- beet lea IS, 45 

Snont-beetlca.. S, 18, 178 

" Oeauine.. 186 

Soldier-beetles 13, 62 

Two-lined. 64 

Southern June-beetle 99 

Spanish-flies 176 

Sphenophoras costipennisKoin 217 

" ocbreus Lee 217 

parvu/os Gyll 185 

Spring-beetles 45 

Spotted Vine-chafer 93 

Squash Lady-bug 36 

Stag-beetles 13, 72, 73 

StaphyliuitliE 33 

Strangalia specirs 120 

Strawberry Crown-borer 209 

Curculio 199 

Root-worms 141 
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Striped Cucumber-beetle 150 

Snmacb Flea-beetle 154 

SfStena ffonta/ia Fab - 165 

" bttdsoaias Fab 165 

" ticnieta Say 165 

TBcb}-goniis UcontelGjll 209 

Tad-poles. 51 

Telepboras bllineatas Say — 64 

TenebrioiJes rnaaHtaaica Linn ~ 43 

Tenehrio atolitor Linn 172 

" obacams Fab 173 

Tenebrioaidw... 172 

Three-lined Lema., 136 

Thricolepis simulator \iotD 185 

Tiger-Twetles 13, 14 

Tile-horned Prionua 110 

Tomkus spet^ea 223 

Tomicas tjpographas 222 

Tortoise- beetles 168 

Trichobaris 3-notata Say 211 

Tricbias species 105 

Trichodes spivorus Gtrm 65 

True Beetles 14 

" Snout- beetles 13 

Tumble-bugs 75 

" -dnngB IS 

Twelve-spotted Diabrotica 151 

Twice-stabbed Lady-bu£ 35 

Twig-girdler 126 

■Two-lined Soldier-beetle. 64 

Two-spotted Anomala 91 

" " Hickory-borer 117 

" " Lady-bug 35 

" " Molorchna 117 

Tjpbia inornata Say 85 

TylodermA fereom Say 209 

" ioveolatum Say 209 

fragarixBW 209 

Tyloootus birnaculatas K&ld 117 

Typical Cerambycids Ill 

Typical or True beetles 12, 14 

Vedaiiacardiaalis 35 

Vine-chafer — Spotted 93 

Virginian Buprestis 52 

Vitis valnas Ril 212 

Walnut Curculio 307 
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Water-beetles— Carnivorous 13, 24 

** *' Predaceous 24 

** ** Scavenger 28 

Wavj-striped Plea-beetle 166 

Whirligigs 13, 26 

White Pine- weevil 191 

Willow Plca-beetle-Small 163 

Wire- worms 48 

Xjrleboruspyri Feck 226 

** xylograpbus Say 227 

^opi^erus Haldemani Sall^ 174 
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Fig. 192.— Aaametis erisen Hot 








-Tachygonua Lecontei G5II. 
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FlB 1-2-2. -- Cylleae pictas 



Fig. 123.-Cj'/;c.H<! -i;./m> Fi>rB 
After Wehaierr. 
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Pig. lie.— Prion U5 •till 



Fig. 16*. Halika igaita III.; larv. 
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